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London Passenger Transport. 


As we mentioned in a Journal note last week, 
nearly all the passenger transport systems of Greater 
London passed on Saturday, July Ist, under the 
control of the London Passenger Transport Board. 
Within an area having a radius around Charing Cross 
of about 30 miles, underground railways, omnibuses, 
trams, and coaches came under unified management. 
Altogether, eighty-nine transport and ancilliary 
undertakings, with a total capital in the region of 
£120,000,000, will be transferred to the control of 
the Board. We use the future tense since not all— 
though all the larger undertakings—were transferred 
last Saturday. When the transfer is completed, the 
London Passenger Transport Board will be the 
largest urban passenger transport undertaking in the 
world, and will be responsible for carrying nearly 
3500 million persons per year in 11,430 vehicles of 
various kinds. It is with some relief that we learn 
that the familiar ‘“‘ General’’ and ‘“‘ Underground ” 
red is to be retained. All coaches and omnibuses on 
country services will be painted green. A Standing 
Joint Committee, consisting of representatives of the 
railway companies and of the Board, will be set up to 
secure co-ordination of the services of the Board with 
the suburban passenger services of the main line 
companies. Receipts from passenger traffic between 
any two stations on the sections of the four main 
line railway companies within the London passenger 
transport area will be pooled with the receipts 
of the Board. The pool will be divided in agreed 
proportions -between the Board and the railway 
company. 


A Scottish Ironworks Scheme. 


AN important reconstruction scheme is, we are 
given to understand, to be carried out at the Gart- 
sherrie Ironworks of William Baird and Co., Ltd., 
near Coatbridge, Lanarkshire. The firm has decided 
to erect new blast-furnaces and coke ovens at a cost 
of about one million pounds, and the work of recon- 
struction, it is understood, will begin in the autumn 
of this year. The furnaces will, it is expected, embody 
an important departure from the principles of iron 
manufacture at present adopted with the existing 
plant, while the new coke oven plant will be of the 
most up-to-date type. The decision to proceed with 
the new scheme has only been undertaken after a 
prolonged and careful consideration of the manu- 
facturing position, and an important factor in making 
the decision was the necessity to meet the competi- 
tion of India-produced pig iron. During the past few 
years many ironmasters have demolished old furnaces 
and have put newer and more efficient furnaces to 
work, and the scheme now announced will further 
assist in increasing the productive capacity of the 
Scottish iron trade. When it is remembered that in 
normal times, before the war, no less than about eighty- 
three furnaces were in blast in Scotland, compared 
with the small number of only seven now in opera- 
tion, owing to the reduced consumption of iron and 
thé competition of pig iron of non-Scottish origin, 
the wideness of the margin available for improvement 
will be appreciated. 


The Electricity Commissioners’ Returns. 


THE analyses and summaries of the returns made 
to the Electricity Commissioners of units generated 
and fuel consumed at generating stations in Great 
Britain during the year ending December 31st, 1932, 
show that returns were received in respect of 521 
generating stations, a decrease of 17, as compared 
with the preceding year. The difference was accounted 
for by the permanent’ closing down of 37 stations 
before January Ist, 1932, by. the putting into com- 
mission of four new stations, and by the inclusion 
in the return of 16 other existing stations, practically 
all of which had previously been operated on a non- 


takings during the year.’ The total number of units 
generated at the 521 stations during 1932 was 
13,655,645,485, an increase of 6-58 per cent. on the 
figure for 1931, and the total amount of coal, coke, 
and fuel oil consumed was 10,174,294 tons, or an 
increase of 2-49 per cent. Excluding the Guernsey 
station, the 520 stations which fall within the area 
groupings generated 13,652,292,324 units and con- 
sumed 10,173,328 tons of coal, coke, and fuel oil 
during the year. The station with the highest thermal 
efficiency in all the groups was the Liverpool Cor- 
poration’s Clarence Dock station, which showed 
24-72 per cent. The station belongs to Group A, 
covering stations generating over 200 million units. 
Next on the list of group stations comes the Kirkstall 
station of the Leeds Corporation in Group C, taking 
in stations generating 50-100 million units. The 
efficiency in this case was 24-02 cent.; whilst 
that of the Kearsley station of the Lancashire Elec- 
tric Power Company, which comes in the Group B, 
of 100-200 million unit stations, shows 23-71 per 
cent. The next best on the list is the Bonnybridge 
station of the Scottish Central Electric Power Com- 
pany, which is in Group D, embracing 25-50 million 
unit stations. The efficiency was 21-8 per cent. 
Barton, which once headed the list, generated 
441,716,300 units, with 22-02 per cent. efficiency ; 
whilst Padiham, which not long ago was also famous, 
produced 32,820,690 units at 19-77 per cent. 


Traffic Lines. 


Some quite interesting information with regard to 
traffic lines—or ‘‘ white lines,” as they are frequently 
termed—is given in a Roads Department report, 
just issued by H.M. Stationery Office. It is concerned, 
not with the placing of the lines and their effect upon 
traffic, but with the materials of which they are made, 
their colour, and the like. Information was obtained 
by the distribution to various authorities throughout 
Great Britain of a questionnaire. The importance 
of the results is rather reduced by the fact that very 
few of the replies gave any indication of the nature 
of the traffic using the roads. Nevertheless, the wide 
diversity of opinion is well demonstrated. Besides 
the painting of such lines, which are usually, it appears, 
4in. wide, and either white or yellow, continuous 
or discontinuous road studs and plates of steel, 
aluminium, brass, and rubber are in use, while 
“setts”? of white or other suitably coloured stone 
have been used. Painted lines, it is found, are satis- 
factory, and are extrensively used in districts where 
traffic is light, but are not so suitable where traffic is 
heavy. The cost is 3d. to 6d. per lineal yard per 
application. It is generally agreed that stainless 
steel is suitable for providing permanent lines on all 
surfaces, with the possible exception of tar-macadam, 
while aluminium, it seems, is suitable, except in 
places where traffic is very heavy ; under the latter 
conditions, some authorities have found it liable to 
crack and break. Brass studs are not much used, 
but appear to merit further trial, and the report also 
has the same remark to make of non-metallic insets. 
Steel plates cost about 35s. to 40s. per lineal yard, 
and aluminium 20s. to 30s.; steel studs at 12in. 
centres, about 12s. 6d. per lineal yard. The danger 
of using materials which project slightly above the 
road surface would seem to be overrated, and the 
report considers that they are safe, if securely fixed, 


British Steel Reorganisation. 


On Tuesday last, July 4th, the terms were issued 
of a scheme for the merging of interests of Dorman, 
Long and Cc., Ltd., the South Durham Steel and Iron 
Company, Ltd., and the Cargo Fleet Iron Company, 
Ltd., which, when carried into effect, will consolidate 
and reconstitute the iron and steel industry of the 
North-East Coast. The amalgamation has been 
designed to prevent competition and to eliminate all 
obsolete and redundant plant, also with the object 
of securing a progressive concentration of production 
in the more efficient plants of the firm, with resultant 
savings in production costs and a more effective 
selling organisation. Subject to its debenture and 
shareholders accepting the capital reorganisation 





statutory basis, but became part of authorised under- 


scheme now put forward, Dorman, Long and Co., 





Ltd., will acquire the two other companies. The 
scheme provides for the creation of a quarter of a 
million of 5 per cent. redeemable prior lien stock, and 
the Bankers’ Industrial Development Company has 
arranged for this finance to be provided by a syndicate. 
Another item of news of the same date concerns the 
United Steel Companies, Ltd. In a letter from the 
directors of the company to their staff, announcing a 
further restoration of 25 per cent. of the cut in 
salaries, made in June, 1931—of which 50 per cent. 
has now been restored—the statement is made that 
the company’s largest plant is now producing more 
steel than ever before. In the first six months of the 
year a new world record of output of steel from one 
furnace was created by obtaining 2610 tons per week 
and over 10,000 tons in one month from a single 
furnace. Within four years the companies have 
doubled their output of fine alloy steels. 


The Southern Railway Train Ferries. 


On Friday last, June 30th, Mr. J. Denham Christie, 
the chairman of Swan, Hunter and Wigham Richard- 
son, Ltd., of Wallsend-on-Tyne, issued a statement 
with regard to the three train ferries, the building 
and engineering of which has been entrusted to his 
firm by the Southern Railway Company. The 
ferries are to have a trial speed of about 164 knots, 
and will have a length of about 360ft., with four 
lines of rails on the train deck. On the deck above 
there will be accommodation for first and second- 
class passengers, and a garage for cars. The pro- 
pelling machinery will comprise a twin-screw arrange- 
ment of Parsons single-reduction geared turbines, 
taking steam from Yarrow water-tube boilers designed 
for a working pressure of about 250 lb. per square 
inch, with a final superheated steam temperature 
of round about 500 deg. Fah. The boilers, which will 
burn coal, will be fired by Taylor mechanical stokers. 
The ships are to be built at the Neptune Works, and 
the machinery installed by the engine works depart- 
ment. The geared turbines are to be constructed by 
the Parsons Marine Steam Turbine Company, Ltd., 
at Wallsend-on-Tyne; the boilers by Yarrow and 
Co., Ltd., of Scotstoun, Glasgow; and the stokers, 
retort type, by the Taylor Stoker Company, Ltd., 
of London and Blaydon-on-Tyne. The first steamer 
will be laid down in about a month’s time, and the 
other two are to follow as soon as possible. They 
are, we are given to understand, to be ready for 
service in September, 1934, by which time the dock- 
ing facilities at Dover and Dunkirk will be complete. 


Trade with Austria. 


A LETTER from the London Chamber of Commerce, 
published in The Times of Tuesday, July 4th, and 
bearing the signatures of Sir Alan Anderson, Lord 
Leverhulme, Mr. W. H. Suddards, and Mr. Guy 
Locock, Director of the Federation of British 
Industries, calls attention to the opportunity now 
offered for reciprocal trade between Austria and our 
own country. It is pointed out that the United 
Kingdom has at present only 2-7 per cent. of the 
total import trade of Austria, and that it takes only 
3-7 per cent. of Austrian exports. These figures 
indicate clearly the large scope which exists for an 
increase in the trade of the two countries, to the 
mutual advantage of both. Foreign exchange restric- 
tions have been greatly relaxed in recent months, 
and there would seem to be no difficulty in practice 
in obtaining sterling for goods imported. It is further 
pointed out that the quota system does not limit 
supplies from individual countries, and that the 
Austrian importer can buy from any country he 
chooses within his permitted quota. The British 
Chambers of Commerce and the Federation of British 
Industries will most willingly offer their facilities for 
increasing trade between the two countries, while 
the Department of Overseas Trade and the Austrian 
Legation are likewise ready to furnish information 
to inquirers. The letter urges the business men in 
both countries not to rest content with merely 
increasing their present share of trade in the com-. 
modities hitherto supplied, but to inquire into the 
possibility of selling goods not previously exchanged 





between them. 
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Southampton Dock Extensions. 


Ne 


YOUTHAMPTON Water forms the finest natural 
\O harbour on the south coast of England, and 
throughout the Middle Ages the town and port of 
Southampton had-a considerable foreign trade. At 
the time of the beginnings of steam locomotion, how- 
ever, nothing more than a small coasting trade was 
carried on in the port and its harbour works were com- 
paratively insignificant. In less than one hundred 
years the port has risen to the position of being one 
of the gates of Empire, and its passenger trade is far 
greater than that of any other port of Great Britain. 

Nature has been kind to Southampton; the 
approach to the docks, 15 miles in length, through 
the Solent and Southampton Water, is land-locked 
and sheltered from every quarter. For the most part 
this approach is naturally wide and deep and, where 
necessary, it_has been improved by dredging. Another 
natural advantage possessed by the port is the double 
high tide. A second high water occurs about two 
hours after the first. Between the first and the second 
high water the sea level usually falls, but so slightly 
that the effect is that of a prolonged high tide lasting 
about three hours. This phenomenon is of great 
value for certain operations, such as manoeuvring & 
very large ship into dry dock, a process which occupies 


¥ 


). 


the river frontages. The three tidal basins and the 
old impounded Inner Dock together have 60 acres 
of water surface. Over half a million passengers 
embark or disembark at Southampton annually. 


THe OLDER Docks. 

The earlier docks were built on a peninsula con- 
taining about 240 acres of mudlands at the confluence 
of the rivers Itchen and Test. Here deep-water 
quays, amounting in length to about 4 miles in all, 
have been built, providing about forty berths for 
ships of various sizes, together with dry docks and 
other facilities. This area was developed to its full 
extent just before the war, and enabled Southampton 
to perform a splendid work as the principal port of 
embarkation for troops. After the war the demand 
for accommodation for more and larger ships still 
continued, and it was therefore necessary to acquire 
additional land and embark on what are called the 
Southampton Dock Extensions, but which, in fact, 
provide a new and independent scheme of port works 
detached from the old dock system. The Southern 
Railway accordingly decided in 1924 to apply to 
Parliament for powers to extend their dock accom- 
modation. Work on the extensions began in 1927 





from the existing turning area at the south of the 
Ocean Dock up to the eastern end of the new quay 
wall. At each end of the quay wall is a turning area 
of ample width; the dredging of that at the east 
end has been completed, that of the western area is 
now in progress. The greater part of the channel is 
dredged to 35ft. below L.W.O.8.T., but immediately 
alongside the quay wall the berths are dredged to 
45ft. and 40ft. below L.W., so that ships drawing 
more than 35ft. can lie afloat at all states of tide. 
The dredging contract involves the removal of about 
20,000,000 tons of spoil of varying character. At the 
present time over three-quarters of the dredging has 
been completed. A typical boring on the site of the 
quay wall taken to 85ft. depth shows the following 
sequence of strata: mud and shells, peat, gravel, 
greensand and shells, sandy clay, running sand, and 
brown clay. 

The whole of the dredging is being carried out by 
means of bucket ladder dredgers filling into barges, 
but the subsequent disposal of their contents varies 
with the nature of the material itself. The surface 
strata in this part of the Test estuary is a bed of soft 
clayey mud, about 8ft. to 15ft. thick. This material 
is unsuitable for reclamation purposes and was there- 
fore filled into bottom-door barges and taken to sea. 
The principal dumping ground is about 2 miles south 
of the Nab Tower at the eastern entrance’ to the 
Solent, so that a hopper voyage of about 50 sea miles, 
out and in, is involved. Below the mud which forms 





the estuary bed is, fortunately, a stratum of gravel 
varying in thickness from about 2ft. to 7ft. Great 
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Fic. 5—-GENERAL PLAN OF SOUTHAMPTON DOCKS AND WESTERN EXTENSIONS 


an hour or more, and calls for quiet water while it is 
being carried out. Another advantage is the moderate 
range of tide (13ft. at springs, 8}ft. at neaps), which 
makes it possible to dispense with locks, and 
to berth all vessels at tidal quays without any 
difficulty. 

The following table gives the relation between tide 
levels and works datum at Southampton. The latter 
is 100ft. below the coping level of the dock works and 
94ft. below high water of spring tides. 


Feet above datum, 


Coping level .. .. 100-90 
a x3 recorded tide 98-0 
M.H.W.S.T. at: ig 94-0 
MBWAT. cs 92-25 
Mean tide level . . 87°75 
M.L.W.S.T. ue 81-0 


The levels given throughout this article are referred 
to works datum unless otherwise stated. 

In spite of these natural advantages the remarkable 
growth of the port dates only from 1842, when the 
first deep-water dock, constructed by private enter- 
prise, was opened and connected with the London 
and Southampton Railway. The quays of the port 
were then for the first time placed in communication 
with the growing railway system of the country. 
Fifty years later—in 1892—the dock undertaking 
was purchased by the London and South-Western 
Railway Company, since merged in the Southern 
Railway Company, the present owners of the docks. 
It is largely due to the vigorous development of the 
docks since their purchase by the railway company 
forty years ago that the port has attained its present 
position. The tonnage of shipping entering the docks 
has increased six-fold and the cargo trade of the port 
is surpassed in this country only by that of London 
‘and Liverpool. The annual cargo trade is valued 
at £100,000,000. Exclusive of the new extensions 
now nearing completion, the accommodation at the 
docks has been more than doubled in forty years, and 


and has been hastened and assisted by the Develop- 
ment (Loan Guarantees and Grants) Act of 1929. 


Tue New EXTENSIONS. 


The site selected for the extensions was a bay on 
the left bank of the river Test, about 2 miles long and 
3} mile wide and extending from the Royal Pier 
upstream to Millbrook Point. It consisted of mud- 
lands, covered at high tide, but bare at low tide. The 
scheme is shown in the plan (Fig. 5); it meludes the 
construction of a quay wall about 14 miles long on 
a line running approximately east and west; the 
dredging of a deep-water channel and berths for eight 
large ships in line on the south side of the wall ;. and 
on the north side of the wall the reclamation and 
raising of over 400 acres of the mudiand. It is 
intended to use the reclaimed area, not only for such 
dock accessories as quay space, sheds, warehouses, 
roads, and rail sidings, but also, it is hoped, for the 
establishment of factories and depéts which naturally 
grow up round a deep-water port. A site has already 
been allocated on the new dock area for a. large flour 
mill and granary, which are now being built for 
Joseph Rank, Ltd. (Fig. 5).. These will be connected 
with the quayside by overhead belt conveyors. The 
scheme also includes the construction of a very large 
graving dock at the west end of the bay. The plan 
indicates by dotted lines that it is intended at some 
future date to construct a large jetty, parallel to the 
new quay, which would give accommodation for 
twelve additional ship berths, and also a second dry 
dock alongside the first. 

DREDGING AND RECLAMATION. 

Dredging.—The contract for dredging the approach 
channel and berths and the reclamation work asso- 
ciated with the dredging is being executed by the 
James Dredging, Towage and Transport Company, 
Ltd., of Southampton. As will be seen from the plan 
(Fig. 5), the work includes the formation of a channel 





there are now 21,214ft. of quays in the basins and on 





care is taken to dredge this separately, as far as 
possible, from the strata above and below it. The 
gravel is loaded inte barges from which it is dumped, 
or unloaded ashore for making banks or for concrete. 

Below the gravel are sands and sandy clays, which 
also are filled into solid-bottom barges. These are 
brought alongside one or other of the reclamation 
vessels and there discharged by pumping the spoil 
through pipe lines on to the area to be reclaimed. 

The twenty million tons of spoil to be dredged in 
connection with the extension scheme comprise about 
7 million tons of soft alluvial mud, 3 million tons 
gravel, and 10 million tons of sand and clay. 

It should be mentioned in connection with the 
dredging that, independently of the work done by 
the Southern Railway, the Southampton Harbour 
Board, whose jurisdiction extends over the whole of 
Southampton Water and the tidal portions of the 
rivers Test and Itehen, has dredged the whole of the 
approach from the Solent to the docks to a minimum 
depth of 35ft. at M.L.W.S.T. This depth is main- 
tained over a minimum channel width of 600ft. 
Dredging is now in progress which will eventually 
increase the available depth in the channel to 38ft. 
at low water. 

Reclamation Banks.—Before the pumping operations 
could be proceeded with it was necessary completely 
to exclude the tide from the area to be raised. For 
this purpose the whole area of 408 acres was divided 
up into three separate “‘ basins,’ bounded on the 
north, east, and west by the previously existing fore- 
shore, and on the south by a main bank running east 
and west along the site of the new quay wall. Thesub- 
divisions were formed by three cross banks. It would 
perhaps. have been physically possible to have 
reclaimed the whole 408 acres as one basin by enclos- 
ing it with one long main bank.. But the area was in 
fact divided up into four for the following reasons. 
A basin of 18 acres, was first. enclosed and raised at 
the east end of the area so as to form a working yard 





about 2 miles long and at least 600ft. wide extending 


for the use of the contractors in building the quay — 
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wall. Next a second basin of about 177 acres was 
enclosed, the intention at the time the enclosure was 
made being to construct only about one-half of the 
quay wall included in the approved scheme of works. 
At a later date the enclosing of a third basin of about 
165 acres was undertaken, and finally the fourth 
containing about 48 acres and including the site of 
the graving dock. 

The main bank on the south side of the reclamation 
was made of dredged gravel throughout. For the 
greater part of its length it was formed with a top 
width of not less than 167ft. This width is, of course, 


greater than was needed for reclamation purposes, 
but was adopted to facilitate the construction of the 
In order that 


quay wall, as will be explained later. 


and braced together with transverse and longitudinal 
timbers on which were laid the rails which formed the 
wagon road. Before closing the bank it was neces- 
sary to provide a set of sluices through which the tidal 
water could flow into and out of the reclaimed area 
without scouring the banks at each end of the gap. 
These sluices consisted of a sufficient number of 10ft. 
openings separated by piers, each pier consisting of a 
single row of interlocked steel sheet piling, 26ft. long, 
and standing well above high water level. The piers 
were connected by a sill, also consisting of interlocked 
steel sheet piling, driven down to 4ft. below low water. 
When the remainder of the bank was completed the 
sluices were quickly closed by dropping into the 
sluice openings a set of timber shutters, each 

















FIG. 6—-FLOATING TRANSPORTER DEPOSITING DREDGED GRAVEL FOR RECLAMATION EMBANKMENT 


the bank should be stable, the soft mud of the fore- 
shore and river bed along the site of it was first 
removed by dredging down to the virgin gravel, a 
depth on the average of about 12ft. The bank was 
then built up to about the level of low neap tides by 
dumping into the cut thus formed dredged gravel 
from bottom-door barges. Above that level the bank 
was raised to well above the level of highest tides by 
means of a special floating transporter which was 
moored alongside the site of the bank. It consisted 
of a bucket ladder dredger mounted on twin pontoons 
connected by overhead framing and spaced far enough 
apart to allow a barge of dredged gravel to be brought 
in between them. The chain of buckets lifted the 
gravel and passed it on to an endless belt working on a 





10ft. wide. A view of the set of similar sluices 
and shutters constructed later in the embankment 
enclosing the site of the dry dock is reproduced in 
Fig. 1, page 2. 

Reclamation by Pumping.—The raising of the 
enclosed areas is now being carried out by means of 
two special reclamation vessels, provided with the 
necessary pumps, which are moored alongside the 
main bank. The solid-bottom barges which have 
been filled by the bucket dredgers with sandy clay 
are brought alongside one or other of the reclamation 
vessels, and water is pumped into the barge through 
nozzles and under a pressure sufficient to disintegrate 
the spoil and allow it to be pumped ashore. The 





material thus diluted is picked up by the suction of 








long cantilever arm, also supported on the pontoons, 
which projected shorewards. In this way the gravel 
was discharged from the belt in the required position 
on the bank (Fig. 6). When sufficient gravel had 
been thus poured, the surface was levelled off by 
hand and the seaward face of the bank formed to a 
slope of 1 in 2, and then protected from wave action 
by covering it with a temporary revetment of brush- 
wood fascines. 

One of the cross banks was formed and built up in 
the same manner as for the south main bank. The 
two remaining cross banks were formed of chalk 
brought down by rail from the railway company’s 
quarry at Micheldever. The chalk was transported 


in drop-sided wagons, and to enable it to be unloaded 
im situ a temporary timber viaduct was first con- 
structed on the site of the bank. This consisted of 
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round fir piles, driven with an overhanging engine 
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the reclamation pump and discharged ashore through 
a 24in. pipe line. * The pipe line is lengthened as 
required, the maximum discharging distance being 
about half a mile. The ground is raised in this way 
to an average height of about 10ft. above the original 
foreshore level. The surplus water discharged by the 
pipe line finds its way back to the river through 
sluices provided for the purpose. 

Each of the two reclamation vessels is capable of 
pumping ashore 50,000 tons of spoil per week working 
continuously, except on Saturday afternoons and 
Sundays. This output has frequently been realised 
in practice. 

At the present time (June, 1933) the reclamation of 
about one half of the area behind the quay wall has 
been completed, the filling of the remaining half by 
pumping ashore and the dredging of the approaches 
to the new dry dock, the western swinging area, and 








the western part of the channel and quay berths are 
in progress. 


DEEP-WATER Quay. 


Quay Wall Monoliths.—The contractors for the 
deep-water quay wall are Sir Robert McAlpine and 
Sons (London), Ltd., the contract for the first section 
of the work having been let to them in October, 1928. 
The quay wall consists essentially of a line of 146 
concrete monoliths, each 45ft. square on plan, sunk 
to depths varying from 7lft. to 110ft. below coping 
level. Each monolith is built with nine shafts or 
wells of octagonal form and about 10ft. in diameter. 
Views of the monoliths at various stages are 
shown in Figs. 2, 3, and 9, 10, 11 and 12 on page 12. 
The steel shoes of the monoliths are 5ft. deep and are 
constructed of mild steel plating and sections. The shoe 
has nine openings, corresponding to the wells of the 
monolith structure, and the concrete within the shoe 
plating, and for a height of 10ft. above it, is heavily 
reinforced (Fig. 9). The monolith shoes, seen in 
Figs. 3, 9, and 11, were assembled in position on the 
gravel bank previously described, the bedding level 
being usually about 4ft. above M.H.W.S.T. The steel 
shoe foreach monolith weighs about 354 tons. Above 
the reinforced concrete in and surmounting the shoe 
the monoliths have been built partly of mass concrete 
work and partly of blockwork, strengthened to some 
extent by vertical and horizontal tie rods (Fig. 10). 
The pre-cast blocks vary from 5 to 10 tons weight. 
The allocation of the work between mass and pre- 
cast concrete is dictated by reasons affecting the rapid 
progress of construction. In some circumstances one 
method has advantages over the other, and vice 
versd. The variation in method has little effect on 
the cost of the work and no structural significance. 
The excavation for sinking is carried out by means of 
14-yard grabs worked by 15-ton derrick cranes. The 
sinking of the monoliths is assisted by kentledge in 
the form of 4}-ton cast iron blocks. A monolith of 
standard height weighs something like 5000 tons, but 
it is generally necessary to add 3000 tons or 4000 
tons of kentledge in order to sink it. The maximum 
weight placed on a monolith was 4500 tons. Some of 
the deepest monoliths weigh over 7000 tons. 

The grabs in some instances failed to function when 
greensand strata were being excavated, particularly 
at the lower levels. This difficulty was overcome by 
employing steel drop breakers, formed of a group of 
rolled steel joists pointed at the lower ends and 
strongly framed together in the shape of a cage, 
which could be dropped by the crane down the well 
(Fig. 12). By the use of these appliances, each of 
which weighs about 10 tons, hard strata were broken 
up sufficiently for the material to be lifted by grabs. 
Another appliance found of much use in sinking the 
monoliths is called on the works a ‘“‘surger.”’ It con- 
sists essentially of a horizontal diaphragm plate 
almost large enough to fill the well and pierced only 
by one central hole. The plate is secured to and 
guided by a ring of vertical steel joists, and the whole 
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and lifted up and down as rapidly as possible so as to 
cause violent surging of the water, which has the 
effect of washing away the sand that tends to stick 
under the cant plates of the shoe. The construction 
of the monoliths with nine wells in each has been 
found to be of great advantage, as the centre well can 
be dug much deeper than the others, thus removing 
support from the central cross walls and facilitating 
sinking. 

As mentioned above, the line of monoliths was 
placed on the main enclosing bank which was con- 
structed to a top width of 167ft. The principal reason 
for making this bank so wide was in order that it 
should accommodate the cranes and service tracks 
used in connection with the building and sinking of 
the monoliths. The ample space provided by the 
adoption of such a wide bank has proved of great 
value in facilitating the rapid progress of the work, 
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Incidentally, the wide bank is an important factor 
in considering the stability of the wall, as, of course, 
the gravel is a far more stable backing than the mud 
and silt which was removed to make room for it. 

When a monolith reaches the required depth, any 
loose material is cleaned out with a plate grab, and 
all the wells are filled up with mass concrete, deposited 
through the water in bottom-door boxes, to a height 
of at least 15ft. above the cutting edge. The three 
back wells above the top of the concrete seal are 
completely filled with sand, but the other six wells 
forming the two front rows are left full of water, the 
object being to throw the centre of gravity of the 
whole mass as far back as possible. Between adjacent 
monoliths is a gap, which at first was limited to 4ft., 
but was later increased to 7ft. in order to facilitate 
control in sinking. These gaps are not filled with 
concrete, but those in the eastern part of the wall 
(about 1400ft. in length) are closed at the back of the 
monoliths by driving down heavy interlocked steel 
sheet piling. 

The original design of the monoliths for the first 
section of the quay wall, 2000ft. in length, provided 
for sinking to a depth of about 95ft. below coping 
level (+ 5-0 above datum). It was found as the work 
proceeded westward that the foundation strata at 
this depth was much inferior to that met with at 
higher levels. In some cases monoliths were carried 
deeper than + 5-Oft.; in one instance to —10-0ft.; 
and difficulties were encountered, such as the break- 
ing away of a shoe from the upper part of the mono- 
lith. When the monoliths for about, two-thirds of the 
first section of the wall had heen sunk, the design of 
the quay wall was modified, and the remaining mono- 
liths, including all those in the western extension of 
the quay wall, were sunk to a depth of 71ft. or there- 
abouts below coping (+ 29-0ft.). The steel sheet 
piling employed to seal the gaps between the mono- 
liths in the original design, which provided for filling 
behind the monoliths to the full height of the wall, 
is omitted in the modified design. In order to reduce 
the lateral thrust of the earth and water behind the 
wall as re-designed, a part of the gravel and earth 
backing has been removed throughout its length, the 
ground behind the wall being sloped at 1 in 1-5 and 
the void thus formed, into which the tide flows and 
ebbs through the gaps between monoliths, is covered 
with a platform of heavily reinforced concrete, 38ft. 
wide from back to front and 4ft. thick, formed in 
8ft. wide slabs. The seaward ends of the slabs rest 
on the monoliths and the shoreward ends on a row of 
reinforced concrete piles. The wells of the monoliths, 
and the gaps between them, are covered by reinforced 
concrete slabs (seen in Fig. 2), placed at a level of 
about 6ft. below the quay surface. 

Before the construction of the mass concrete capping 
wall, which rests on the monoliths, is carried out, so 
much of the bank as projects beyond the face of the 
quay wall is dredged away, and, indeed, this dredging 
is carried down to its final depth in order that any 
inevitable settlement or tilting of the monoliths may 
take place before the continuous face wall is built. 
Some slight movements in the monoliths did, in fact, 
take place following on this dredging, but no_appre- 
ciable further movement has occurred since the build- 
ing of the face wall. 

Capping Wall and Quay Surface.—A continuous 
mass concrete face or capping wall, 10ft. in height, 
is built above the monoliths (Figs. 2, 4, and 7). 
A tunnel with manholes is formed in the capping 
wall for service pipes, electric cables, &c. The wall 
is offset from the face line of the monoliths by 
a maximum of about 18in., thus providing for 
inequalities in the line of the latter. The coping is of 
concrete laid in situ. 

The top surface of the monoliths being about 6ft. 
below quay level, it was necessary to remove the pre- 
cast concrete blocks at the front of each monolith 
down to level +90-Oft. before the building of the 
capping wall could be begun. Blocks used in build- 
ing the monoliths which would have to be removed 
for this reason were set in lime mortar. The shutter- 
ing for the capping wall was carried by large steel- 
framed structures placed in position by a_crane. 
Each frame comprised the whole of the shuttering 
required for a complete section of wall. Views of 
these are shown in Figs. 2 and 4. 

The concrete in the monoliths, both block work and 
mass, is 6:1; that in the capping wall of the quay 
is 4:1. The reinforced concrete in the platform 
slabs and piles at the back of the monoliths is gauged 
1:14:23. At the present time (June, 1933), all the 
146 monoliths have been sunk or are in process of 
sinking, and the building of the concrete capping wall 
has been completed for over one-half of the total 
length. It is expected that the building of the quay 
wall will be brought to completion about the end of 
the present year. 

The 6ft. space above the monoliths is for the most 
part filled in with gravel, on which two rail tracks are 
laid (Fig. 7). An 18ft. gauge track is also provided 
for the quay cranes. The rear rail of.this track, in 
order to prevent settlement, is supported on a con- 
crete wall carried down to the monoliths. The quay 
is finished off by being paved partly with lightly 
reinforced concrete and partly with tarmacadam, the 
latter material being used where railroads exist which 
may require to be lifted and packed in the near 
future. The total length of the new quay from its 
junction with the Corporation land near the dock 





gates to the wing wall of the dry dock at the western 
end is 7543ft. The monoliths at the western end of 
the wall are seen on the right hand of the aerial view 
of the dry dock, which we shall reproduce in our 
next issue. : 

Bollards and Fenders.—Cast steel bollards are set 
in the coping of the wall at intervals of 50ft., and 
where necessary fenders are fixed on the monoliths 
below the capping wall. It has always been the 
practice at Southampton to employ floating timber 
dummies or rafts to fend off the ship from the wall. 
Similar dummies are provided for the new quay ; 
but in the first berth hanging fenders are provided 
in addition. They are of brushwood faggots, tightly 
compressed around a core formed by a _ bundle 
of fir poles. Each fender, when compressed and 
bound with wire ropes, is about 6ft. diameter, and 
its length is about 15ft. Each is suspended from two 
bollards by a chain as well as by an emergency wire 
rope passing through the core. A special machine 
has been constructed for making these fenders. 

Cargo Sheds.—Cargo sheds for two berths at the 
eastern end of the quay have already been erected, 
and sheds for the other six berths will be built follow- 
ing on the completion of the quay wall. The two 
sheds which have been built are in one continuous 
building, 1650ft. long and 150ft. wide, and divided 
by a large waiting room which will serve both sheds 
(Figs. 7 and 8). They are single-storey buildings, with 
walls of reinforced concrete and brick. The front of 
the sheds is 50ft. back from the face of the quay. The 
roof consists of double cantilever steel trusses resting 
on two rows of braced steel columns supported, on 
reinforced concrete piles. The whole of the weight 
of the roof is supported by the braced steel columns, 
the two rows of which are spaced 90ft. apart, none of 
the load being carried by the side walls. The rein- 


forced concrete piers of the walls do, however, take 
up the horizontal reactions of wind stresses in the 
roof. The panels between the reinforced concrete 
piers are of brickwork (Fig. 7). The roof covering 
is Columbian pine boarding and bituminous felt. 
Roof glazing is freely introduced, and over about half 
the length of each shed a balcony (seen in Fig. 7) is 
introduced overlooking the quay. The floor of the 
sheds slopes up from quay level in front to 3ft. above 
quay level at the back, so as to be platform high 
where the principal railroad occurs. The floor is 
made up with earth filling and paved with lightly 
reinforced concrete, so as to be capable of accom- 
modating motor lorries if necessary. 

In addition to the rail track at the back of the shed 
mentioned above, there are another track inside at 
the front of the shed, two tracks on the quay, and 
three outside at the back of the shed. Beyond that 
again is a vehicular road, 40ft. wide, which will run 
the whole length of the new quay, and thus serve 
all sheds. 

Crane Equipment.—The crane equipment of the 
new quay will consist for the most part of 3-ton and 
5-ton travelling electric horizontal luffing jib cranes. 
Four of the former and three 5-ton cranes, all con- 
structed by Stothert and Pitt, Ltd., have already been 
erected. 

Granary.—The grain storage and flour mill for 
Joseph Rank, Ltd., which are now being built on the 
reclaimed area, are founded on reinforced concrete 
piles. The work is being carried out by Sir Robert 
McAlpine and Sons, Ltd. Grain will be unloaded 
from ships at the quayside by means of a travelling 
pneumatic elevator and carried to the granary on 
overhead electric conveyor belts supported on a steel 


gantry. 





(To be continued.) 








The Ash Content 
By G. E. FOXWELL, D 


YONCERNING the ash content of metallurgical 

/ coke, there can be little divergence of opinion. 
Ash in the blast-furnace is useless and costly; all 
are agreed that it should be eliminated as far as 
possible, and the only discussion centres round the 
degree to which elimination is commercially possible 
and the additional price that the ironmaster is pre- 
pared to pay for low-ash coke. From the work of a 
variety of investigators it has been found that the 
saving in coke consumption per ton of pig iron corre- 
sponding to a reduction of 1 per cent. in the ash con- 
tent of the coke is between one-third and one-half 
a hundredweight, whilst the estimated financial 
saving varies between 8d. and Is. per ton of pig. In 
addition, if the coke is brought by rail, there is a 
saving in freight charges, shunting, and so forth. The 
elimination of ash before carbonisation goes farther 
in its advantages than that. The work of Fieldner 
and of many others has shown that the quality of the 
coke is improved by prior ash removal ; fewer cross- 
fractures are produced, resulting in less breeze and 
small coke—a most important consideration in any 
blast-furnace installation—the chemical composition 
and the physical properties of the coke exhibit a 
greater uniformity, the sulphur and phosphorus 
content of the coke are reduced, whilst the lower ash 
content increases the capacity of the ovens in terms 
of output of carbon. Where the gas is sold or must 
be purified before use the lower sulphur content is an 
added advantage, whilst the increased output of by- 
products and gas per oven per day is also a decided 
asset. As against this, many of these advantages are 
neutralised by the extra water charged into the oven 
in the form of wet coal. This, however, does not affect 
the main proposition that reduction of the ash content 
of metallurgical coke to the economic and practical 
limit is generally accepted as necessary and desirable. 

Many coking plants are now manufacturing largely 
or wholly for the domestic market and the reduction 
of the ash content of domestic coke to the lowest 
possible limit is generally advocated. Where coking 
plants are manufacturing domestic coke, it is rarely, 
if ever, that any change has been made in the manu- 
facturing process and domestic coke is exactly the 
same material as has hitherto been supplied for blast- 
furnaces, except that it has been broken and sized. 
Domestic coke is made almost entirely at oven plants 
situated at the collieries. That is a matter of some 
importance because the degree to which it is necessary 
to clean the coal will partly determine its cost, and it 
is financially better to remove as little of the ash as 
possible, provided the coke will sell and will be satis- 
factory to the consumer. To what extent must coal 
be cleaned for domestic coke and should the same 
methods of manufacture be used as for blast-furnace 
coke are two questions of particular interest at the 
present time. 

The general principle may in the first place be 
accepted that, if possible, fuel for every purpose should. 
be ashless. The complete realisation of this ideal will 
always be impossible so far as it applies to solid fuel, 
but it is desirable to ascertain if there is any prospect 





of a near approach to it. Approach by simple washing 


of Domestic Coke. 
Sc., F. Inst. P., F. Inst. F. 


is generally impossible... Occasionally coals are 
encountered containing less than 1 per cent. of ash, 
but most superlatively washed coals will still contain 
2 to 3 per cent. of ashy matter and frequently up 
to 4 per cent. These figures are sufficiently near to 
our ideal for all practical purposes, but they are 
achieved at too high a cost. The “dirt ” discarded 
contains a great deal of combustible material, a waste 
of our national resources, and the washed coal only 
amounts to some 50 to 65 per cent. of the coal as 
mined in many instances. The cost of the “clean ” 
coal is too high to give the colliery owner that margin 
of profit which he might otherwise expect. The 
situation would be different if an easily washed coal 
were being treated in a washer that would give a 
separation as clear cut as the chemist obtains in his 
laboratory, but that is an exceptional case. To what 
use can the high-ash residue be put? If ash is 
unwanted by the householder, how much more is it 
unwanted by the metallurgist or the general industrial 
user of coal. Only in exceptional circumstances can 
collieries find it economical to carbonise for domestic 
purposes coal containing below 3 per cent. of ash, 
even though it may be granted that the practice is 
desirable. 

Greater possibilities lie in the separation of the coal 
into its banded constituents, and in the selection of 
certain seams to be earmarked for domestic coke 
production. Ash in coal arises partly from the ash of 
the original plants and partly from ash introduced 
subsequently during coal formation. For geological 
reasons the bright coal, vitrain and clarain, contains 
less ash than the dull coal, durain, and this again 
contains less than the fusain. Some figures published 
by (a) Dr. Lessing and (b) the Fuel Research Station 
will serve to illustrate this point :— 


Lessing. Fuel Research Board. 
Hamstead thick seam, Lancashire coal, 
ash, per cent. ash, per cent. 

Fusain <a OR eg «s . 96 
Durain 6-3 4-6 
Clarain 1-2 3°5 
Vitrain .. .. FES toate wusciidama es, ee 

A low-ash material can be obtained by concen- 


trating on the bright coal, provided that this can be 
done ; but unless the colliery happens to be provided 
with the right material already in the seams nothing 
of general applicability is possible in this way as yet, 
because no commercial process has yet been perfected 
for the purpose. At the same time, work is being 
done upon this problem and a reasonably efficient 
separation of the banded constituents may be possible 
one day. This would not solve completely the 
problem, because the coke produced from the clarain 
and vitrain alone from most coking coals would not 
produce a satisfactory coke; a proportion of durain 
is essential in most instances, and this cannot be 
added without bringing the ash content to a much 
higher figure. Something can be done by treating the 
dust already present in the coal in a scientific manner, 
and more is possible by thorough and expert examina- 
tion of the coal than many realise. It is a striking 
fact that, according to figures published by North 
(‘‘ Modern Coal Cleaning Plant ”’), only some 30 per 
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cent. or less of the coal mined in this country is 
cleaned, though if the calculation were made on coal 
of nut size or below, the proportion would be much 
higher. When all is said, however, the conclusion 
must be that coal cleaning cannot be considered as 
economical by the colliery owner when it involves 
reducing the ash content to a very low figure, and 
when the dirt eliminated contains a high percentage 
of combustible matter. 

Looked at from the colliery owner’s point of view, 
any dirt eliminated is a cost, since that dirt was 
brought up from the mine and has had money spent 
upon it. The real problem from the colliery angle is 
not to ascertain by what means coal containing no 
ash can be produced, but what is the best way of 
dealing with the ash already present in the coal in 
order to render it as innocuous as possible to the 
domestic consumer. To judge from the experience of 
the gas industry, really low-ash coke is not essential. 
Coke made from coal containing 12 per cent. of ash 
can be sold and may prove better than low ash coke, 
provided the nature of the ash is taken into account. 
The domestic ash question must not be looked at 
purely from the angle of labour in ash removal, which 
is SO important in industrial ash. There is no more 
expense and no noticeable additional labour in remov- 
ing a bucketful of ash per day than in removing half 
that amount. The labour in domestic coke ash arises 
from quite a different cause. In order fully to under- 
stand the problem, it is essential to consider what 
happens to ash in domestic use. 

Most coke from coke ovens is used in closed stoves 
or coke boilers. As a general rule these stoves are fed 
with coke from the top and the air is admitted at the 
bottom ; combustion therefore occurs at the bottom. 
The stoves serve for water heating, central heating, 
and similar purposes. Properly managed, these 
stoves will keep alight day and night with very little 
attention, and in theory they need never be let out. 
If the full draught is put on, the fire may become very 
intense and may attain a temperature of at least 
1300 deg. or 1400 deg. Cent.; under slow combustion 
conditions, the temperature does not exceed 1000 deg. 
Cent. By gentle pokering from the bottom the ash 
is caused to pass through into the pan beneath. So 
long as it does so, so long is the fire suitable, no matter 
how great within reasonable limits may be the ash 
content of the fuel. The difficulty occurs when the 
ash no longer passes through, and this is due to two 
causes. One of these lies in the formation of clinker. 
Clinker formation is wholly due to fusibility of the 
ash, and it is better to have 20 per cent. of ash melt- 
ing at 1600 deg. Cent. than 3 per cent. melting at 
1000 deg. Cent. The psychology of the householder 
must be taken into account. The householder does 
not test his coke with muffle furnace and balance ; 
“ash percentages’ leave him unmoved. The 
feminine householder is still less interested in such 
things. Ease and utility are the principal virtues of 
a coke stove; people enjoy poking the fire. But if 
the fire becomes clogged and full of ash so that it 
must be let out for cleaning and relit, then com- 
plaints will be loud and long. The coke will be 
* dirty” and “‘ unusable,’’ no matter how little ash 
it really contains as tested in a laboratory. In some 
coals it may chance that washing will remove the less 
fusible ash. Supposing, for example, that a coal 
contains 15 per cent. of ‘‘ shale ash”’ consisting of 
kaolin, Al,O;, 2 SiO,, and 3 per cent. of iron pyrites 
in the engrained form not easily removed. The ash 
of the unwashed coal would have the composition :— 
Kaolin, 88-25 per cent.; iron oxide, 11-75 per cent. 
If this coal were washed to reduce the shale ash to 
3 per cent. and the pyrites to 2 per cent., the result- 
ing ash wouid contain :—Kaolin, 69 per cent.; iron 
oxide, 31 per cent. The ash of the washed coal would 
be far more fusible than the ash of the unwashed coal, 
and would probably give far more trouble in a grate. 
The ash content of the coke sold for domestic pur- 
poses, therefore, cannot be judged upon its total 
quantity, but rather upon its composition. Iron oxide, 
particularly under reducing conditions, is one of the 
principal causes of clinker troubles, whilst alkalies 
and lime are also potent in lowering the melting point 
of the ash. The nearer the ash approximates to the 
composition of kaolin, previously given, the more 
refractory is it. 

Melting point, however, is not the only matter 
demanding attention in the ash of domestic coke 
intended for coke stoves. Any pieces of ash which 
fail to pass through the fire-bars will cause equal 
trouble. Gasworks carbonising unsereened and un- 
broken coal have much trouble from pieces of shale 
which become incorporated with the coke in the pro- 
cess of carbonisation. By fine crushing before carboni- 
sation the coke ovens avoid this difficulty, but the 
reminder is timely as suggesting that for closed stove 
coke the crushing should be as fine as possible, and 
the crusher must be kept in good order so that particles 
of uncrushed shale shall not escape comminution. 

The conclusion to be reached in this instance is 
that provided the quality and composition of the ash 
are satisfactory, there is no particular virtue in reduc- 
ing the ash content of coal carbonised for domestic 
purposes to very low limits at the present time. 
If the quality is wrong it may be rectified by finer 
crushing, whereas if the composition is such that the 
ash is too fusible, it may be possible to rectify this 


here described, or that handicap may be minimised 
by washing out the ash to the greatest possible extent. 
Some domestic coke manufactured in coke ovens 
may be used for the open grate. The amount so used 
is comparatively small, but,may increase during the 
next few years. The requirements for coke for this 
urpose are so different from those of closed stoves 
that it would be well not to supply for both uses the 
same material if possible. Easy ignition and similar 
properties not required in the closed stove coke are 
needed for the open fire. Whilst all these factors 
demand special consideration, the ash content of the 
coke is here alone discussed. An open fire differs 
from a closed stove in being allowed to go out every 
night, except in colliery and extreme northerly 
districts. Consequently there is no necessity to take 
out certain products likely to cause lumps of ash. 
The fusibility of the ash is of little importance. If 
lumps of ash are formed they will sink to the bottom 
and remain resting on the fire-bars, whence they will 
be cleaned next morning. Being in lump form, they 


will not greatly reduce the amount of draught, and 
will be no detriment to the fire. If ash is to remain 
in the coke, indeed, it should be in lump form. The 
type of ash that is particularly deleterious to the open 
grate is the very finely divided product that is 
carried in the air by the least draught. This type of 
ash causes untold dirt in the rooms, and is the cause 
of much complaint among those who have to do the 
work of the household. It has another disadvantage 
in that it makes its presence noticeable by coating 
every piece of partly burned coke with a layer or 
“‘ dusting ’’ of ash. If the ash content be large, this 
may even impede combustion, and may make the 
fire dead, but even if not large, the user—again 
oblivious of “ percentages ’’—-will term the fire 
“‘ dirty.”” The conclusion from this is that coke 
intended for the open fire should be made from nuts 
or uncrushed coal, from which the fines below, 
say, fin., have been removed before carbonisation. 
Manufacture must go hand in hand with marketing, 





and both must be based on utility and psychology. 








Letters to 


MAGNETIC GEAR-BOXES. 


Srr,—A great revolution is asserting itself in the motor 
car world, arising out of the want of a better form of speed- 
changing gear. The sliding wheel change gear has many 
advantages ; it is simple, inexpensive, and has been in 
almost universal use for thirty years, but there appears 
to be a demand for some more novel arrangement. It 
may be of use to some of the modern designers, who have 
all been highly educated in universities and colleges, to 
know what I did in this line twenty-five years ago. In 
1900, having had a hectic and delightful ownership of a 
Benz car for 20,000 miles, I wanted a better and bigger 
ear. I had a good workshop and a staff of young engi- 
neers, who, while I was away on business from the office, 
had little to do, so I decided to build a car. I had made my 
living as a designer for fifteen years, and was doing so as a 
consulting engineer at that time for a number of elec- 
trical and other firms. I had therefore a useful know- 
ledge of magnetic problems. It was therefore decided to 
fit the car with magnetic speed change gear. The car 
came on the road in 1903. It held six passengers on two 
seats with plenty of room, and there was space for lots of 
luggage. It ran regularly about 4000 miles a year for ten 
years. It had an excellent body made by a well-known 
London firm, and the top speed was 18 miles an hour. 
The engine never developed on the brake more than 
7 horse-power. Distances of more than 100 miles a day 
were frequently run. It was very popular, and we used 
to tour the country with a number of friends. The escort 
of bicycles was rather faster than we were, and generally 
rode on to order tea. Roads have improved since then, 
and I see from my diary that the roads were often “ very 
heavy.” 

The magnetic change gear consisted of a double-faced 
magnetic clutch, which took 4 volts and 1 ampére, and 
would work quite well with 2 volts and $ ampére. The 
clutches actuated the top and second speeds and a slow 
speed and reverse were connected by sliding gears. The 
lowest speed was very little used on ordinary country, 
and was thrown out of gear when not required. The speed 
change lever was a small switch on the steering wheel, a 
switch under the foot taking the place of the ordinary 
clutch pedal. A very small reverse current was sent 
through the clutch on its being taken out, so as to prevent 
the clutch from holding on. The reverse current was 
found not to be necessary if the correct non-magnetic 
gap was inserted in the magnetic circuit. 

I fitted the Benz with a small dynamo, made by the 
Crypto Company in 1898, and “‘ King Dunmail,” the new 
car, had a small dynamo and with a battery supplied the 
ignition, the clutches, and the lamps. The coils in the 
magnetic clutches never gave any trouble, and the wire 
is still being used by the builder, in Devonshire, in whose 
works the car was broken up in 1913. 

The success of this car induced a firm to take up the 
matter, and seven patents were taken out in 1906, 1907, 
and 1908. Several gear-boxes were made and fitted to 
cars and were run successfully. The matter, however, was 
before its time, and although it paid expenses and a little 
over, the arrangement did not become general. The 
principal patents taken out in this country were Nos. 
(1906) 14,517, 4849; (1907), 298, 1781, 6751; and 
(1908), 14,530. These covered the subject very well, and 
a student of the subject would find the matter very 
thoroughly thrashed out. 

Subsequent searches, however, showed that a large 
number of patents had been taken out on the subject in 
almost all countries, some of them as far back as 1880, 
and the field was completely covered by patents which 
had been published and had lapsed. The matter may 
now be taken to be perfectly clear of patents, and there 
is, I believe, nothing patentable in the magnetic clutch. 

I will give the following points for anyone who cares 
to go into the matter :— 

A magnetic clutch, 9in. in diameter, can be designed to 
transmit 30 brake horse-power at 1000 revolutions a 





in the washer; but if not, either the manufacture of 
domestic coke must always suffer from the handicap 


minute. This would be sufficient for an ordinary car. 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 
* 


The norma! current need not exceed 4 ampére at 12 volts, 
or 1 ampére at 6 volts. This may be exceeded for a 
short time for steep hill work, so as to keep the size of the 
low-speed clutch as small as possible. For light loads, a 
pressure of 50 lb. per square inch can be obtained between 
the surfaces. This can be increased to 140 lb. per square 
inch by an increase of current. At the lower pressures the 
mild steel faces of the magnets will work together, and 
be slipped without cutting. At the higher pressures 
hardened faces must be used. In the case of the multiple 
clutch, as described in patent No. (1906) 14,517, the hard 
steel from which the wheels are cut is quite suitable, but 
the soft magnetic clutch faces must have plates of a 
harder steel fixed to them. 

It can be proved mathematically that to prevent stick- 
ing a non-magnetic gap must be inserted in the magnetic 
circuit. This need not be an air space, and in my clutches 
the gap consisted of one or more thicknesses of tracing 
cloth inserted in one of the fixed joints of the magnetic 
circuit. This is a most important matter. The magnetic 
circuits have to be worked out considering the types of 
steel used. The thickness of non-magnetic material must 
be calculated so as to neutralise the coercive force. 

This was the work of a specialist thirty years ago, but 
to the modern ‘“‘ B.Sc. with Honours *’ designer it will be 
child’s play. I have not the inclination to go further 
into the matter, as there does not appear to be any money 
to be made from it by an outsider. There is nothing 
patentable, but it may pay some firm to take the matter 
up, as the arrangement is far simpler than those at present 
on the market. 

There does not appear to be any reason why it should 
not be used for large powers ; it certainly would be more 
efficient than the Diesel-electric transmission. 

H. Ravensuaw, M. Inst. C.E. 

July 3rd. 


LOCOMOTIVE PROGRESS. 


Sir,—-Some interesting suggestions appeared during 
March and April in “ Letters to the Editor” of Tux 
ENGINEER respecting the above; but amongst them 
have been some which are hardly practicable within normal 
designing for the 4ft. 8}in. rail gauge and the loading gauge 
applicable to England. 

‘“‘ A Traveller’ makes the suggestion for a compound 
“Royal Scot” using one high and three low-pressure 
cylinders, but this would produce an unsatisfactory 
result in the distribution of power amongst the four cranks 
at differing hauling conditions, not to mention the balanc- 
ing problems. The use of tandem cylinders is also sug- 
gested, but the practical running shed maintenance and 
inspection difficulties inherent in this system makes it 
definitely unattractive. 

The most promising solution of the loading gauge 
difficulty appears to be the use of two superimposed low- 
pressure cylinders outside on each side. Even in that case 
there arises.the problem of the valve chests, but there are 
ways of overcoming this, and particularly were poppet 
valves and rotary valve gearing to be incorporated in the 
design: There is a considerable difference in the outside 
cylinder sizes possible with a four-coupled and a six (or 
more) coupled engine, for the reason that the former may 
have its conneeting-rod driving on the inside of the 
coupling-rods whilst the latter must—unless some fan- 
tastie form of connecting-rod be used—drive upon the 
outside. There is, of course, the possibility of driving on 
to the inside of the coupling-rods if the drive is directed to 
the leading coupled axle, but this produces a disadvan- 
tageous application of the driving force through the 
coupling-rods. 

Mr. Dendy Marshall suggests the use of piston-rods set 
excentrically with the piston, but this is not a practicable 
mechanical arrangement ; neither is that of having two 
piston-rods to one piston, such having been tried years 
ago and failed. 





Mr. C, R. King, dealing with large inside cylinders 
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within the frames, cites the Worsdell and Von Borries 
designs, but the large inside low-pressure cylinder in their 
case was accompanied by a high-pressure cylinder of 
_ normal dimensions—and this only by slanting the centre 
lines of the cylinders in an abnormal manner—and no 
possibility existed of applying two cylinders, even re- 
motely of the size of the one low-pressure. One of the 


principal troubles of the Vauclain-Hornblower com- 
pounds in the U.S.A. was due to the unequal amount of 
power produced by the high and low-pressure cylinders at 
different conditions 6f working, as this put a severe strain 
on the crosshead to which they were both attached, and 
the connections thereof. The balanced lever system also 
suggested by Mr. King does not, however, appear to be 
necessary, as with superimposed outside cylinders having 
equal pressures in each, one crosshead to two pistons 
should produce no difficulties arising from unequal power. 

The sole instance of the L.S.W.R. locomotive (4-4-0 
type), with one outside cylinder of 26in. diameter has also 
been cited. This is another case where the drive was 
inside the coupling-rods, and it is clear that not only was 
the engine framing considerably cut into, but there must 
have been very little insulation on the outer side of the 
cylinder. Mr. Brewer also refers to this locomotive, and 
suggests that the right-hand side of the engine—on which 
the large cylinder was placed—would afford greater clear- 
ance in relation to the loading gauge. This reasoning, 
however, it is not possible to follow. 

To sum up, it appears to the writer that the most 
promising cylinder dispositions for a six or eight-coupled 
compound of normal boiler pressure but adequate power 
and obtainable within the English loading gauge is that of 
one or two H.P. eylinders within the frames and two pairs 
of L.P. (superimposed) cylinders outside, driving on to 
the middle cranks outside thec oupling-reds, with a valve 
gear of the “ poppet’ type operated by a rotary drive 
from the same middle axle or crank pins. 

P. C, Dewnursr, 

Montevideo, June 5th, 





RESTRICTING SUPPLIES, 


Sir,—Some weeks ago THE ENGINEER was good enough 
to open its columns to an inspired writer on Banking, 
who, with the aid of a considerable amount of misleading 
statement on even matters of fact, purported to explode 
the arguments of all critics of orthodox financial theory. 

Unfortunately for the apologists (paid and otherwise) 
for the present system, the facts of life continue to conspire 
to the suggestion that there is something inherently 
wrong in this theory, since in practice it appears to fail. 

The latest example of this, which, if engineers can 
bring the same clear vision to such matters as they do to 
their own intimate problems, should cause considerable 
amusement, is the British proposals at the World Economic 
Conference. 

Confronted with the monstrous absurdity of “ starving 
men in the midst of actual or potential plenty,” these 
clever, skilled economists hit on the bright solution of 
restricting supplies—-in other words, removing the 
“‘ plenty.”” Now I think it will be agreed that an engineer 
would never have thought of anything so revolutionary ; 
in fact, in your leading article of about a year ago you could 
only suggest restricting the population, i.e., doing away 
with the men. 

Of course, the scheme is not served up quite so raw as 
this. It is explained that restriction of supplies will 
stimulate trade by raising the price level (relative to what 
is not stated), but it is to be hoped that engineers, at any 
rate, will be able to see that this is yet another proof—if 
any were needed—that the present theory of orthodox 
economics is totally unsuited to an age of plenty. It is 
essentially in basic moral idea and in evolution derived 
from conditions of scarcity, to which it is alone applicable. 

Hence, any attempt to operate it in this present age of 
ample production is doomed to failure, and, moreover, 
in order to force the theory to work, the economists are 
therefore proposing to make the facts suit the theory. 
As their scheme will only work in a state of scarcity, they 
seriously propose to produce that state artificially. 

Is it not time that some exponent of the Douglas theory 
was invited to show in the columns of this paper how it is 
possible to remove the paradox of “ starving men in the 
midst of plenty” by eliminating the starvation instead 
of either (a) the men (your solution), or (6) the plenty (the 
British proposals) ? : 

B, Woop. 

London, 8.W.1, July 4th, 





WORK AND LEISURE. 


Sik,_-A statement you made in a leading article of 
your issue of May 26th surprised me, yet I have seen it 
expressed on several occasions. It was to the effect that 
limitation of the earth’s population might tend to reduce 
or even to prevent unemployment. Surely that is incorrect. 

At present it would seem that the needs of the whole 
population can be met by the labour of some fraction of 
the whole. As the population of the world increases, less 
suitable lands must be farmed and more inaccessible mines 
must be developed, and so it must become more difficult 
to meet the needs of each successive increment of popula- 
tion, so that the fraction of the whole that must labour 
will increase, and, conversely, if the population decreases, 
it becomes easier to meet the needs of the remainder as 
each successive decrement is removed. The effect of new 
inventions and improyements in existing methods must 
affect the two cases equally, and may be neglected in this 
comparison. 


population is an addition to the unemployed ; hence one 
may make up a case for the limitation of population, but 
this view does not take into account the diminishing returns 
consequent on the development of less favourable areas 
of the earth to meet the extra consumption. 

This subject is one of great interest, and, as limita- 
tion of the population cannot have two contrary effects 
at the same time, and hence the opinion you expressed 
must be either correct or incorrect, the views of your 
readers and of yourself on the subject would be appre- 
ciated. It is realised that other things may have a more 
important effect, and may actually mask the effect of 
this one, but their influence will be felt whether population 
is limited or not. 

Vincent BAULLE. 

Cape Town, June 16th. 


{It is impossible to give a brief reply to our corre- 
spondent’s question, but possibly the full answer may be 
suggested thus :—If there are a million permanently 
unemployed in a community, it is obvious that that million 
is not composed of useful purchasers (what they buy is 
bought at the expense of others). Hence since they are 
neither producers nor useful consumers, it is reasonable 
to say that a smaller community would be better. The 
hypothetical conditions suggested by our correspondent 
are too remote to affect present problems.—Ep. THe E.] 








The Shannon Power Scheme. 


Ir will probably be remembered by most of our readers 
that in connection with the hydro-electric power station 
at Ardnacrysha, built some few years ago for ‘the supply 
of electricity in the Irish Free State, a weir was constructed 
across the river Shannon at Parteen, about 4 miles below 
Lough Derg storage basin, Previous to the scheme the 
water level on Lough Desg was partially controlled by a weir 
and sluices, at Killaloe, and the provision of the new weir 
at Parteen raised the level of the Shannon to that of 
Lough Derg, a portion of the old weir and all the sluices 
at Killaloe being removed. The new weir also served 
for the control of the Shannon water diverted along the 





arduous, the machine dealt with the work satisfactorily. 

At the present time a fourth 30,000 horse-power turbine 
unit is being installed in the power station, and the 
Electricity Supply Board is preparing to undertake the 
final deepening of the river at Killaloe. The work involves 
the removal of 140,000 cubic yards of stiff boulder clay, 
the channel being 1500 yards long and 65 yards wide. 
The depth of water in this channel will be 18ft. 3in. 
at the present maximum high-water level in the lake. 
To carry out this work the Electricity Supply Board 
has purchased a second dipper dredge from Ruston- 
Bucyrus, Ltd. While the first machine was only required 
to excavate to a depth of 12ft. 6in., this new dredge has 
to reach a depth of 19ft. below water level, and is, there- 
fore, larger, Its bucket has a capacity of $ cubic yard, and 
the arms are sufficiently long to excavate to the required 
depth. 

It is estimated that on the completion of the new 
channel the loss of head between Lough Derg and the 
Parteen Villa will be lft. 4in, at 1500 cusecs, and dft. at 
28,000 cusecs. Moreover, the discharge through the tur- 
bines to meet the peak load of the station will be obtain- 
able with practically low-water level in the lake. The 
effect of deepening the river will be considerably to 
increase the peak load of the station and to provide 
satisfactory control of floods, so that the lakes can always 
be kept at high-water level when the inflow is sufficient. 








THE ASSEMBLY OF EXPERIMENTAL 


MACHINERY. 
Mr, A, M. LEsTER writes as follows in the July-August 
number of The Human Factor :—‘* The problem of cheap 


and effective experiment with new machinery for executing 
minor processes is one which faces all producers of small 
articles for a changing market. The Selo factory of the 
Ilford photographic combine has solved this problem 
by a simple and attractive idea which might be copied 
with advantage in many firms. In their engineering 
store they keep a large variety of standard machine 
parts, from steel bars of a few useful sizes to ball-races, 
rollers, pulleys, and gear wheels. These parts all fit 
together by means of small standard clips and brackets 
rather similar to those used in erecting steel scaffolding, 
and a great number of different types of machine can 





be constructed with little difficulty to work perfectly. 





head-race canal to the power station. But the removal 
of the old weir and sluices still left a rather narrow and 
restricted passage for the water at Killaloe, and resulted 
in @ loss of head between the lake and intake to the canal. 
This loss of head was at a maximum under flood conditions 
in the Shannon and low-water levels on the lake, if the 
power station was giving ite maximum output. With a 
discharge of 1500 cusecs at Killaloe and with Lough 
Derg at top water level, the loss of head amounted to 
5ft. between Lough Derg and Parteen weir. At Killaloe 
the maximum flow in the Shannon, which occurs very 
rarely, is about 28,000 cusecs, while the normal winter flood, 
which is of very short duration, is about 21,000 cusecs. 
Up to 1932 the difficulty of controlling the flow was 
overcome by keeping the lake about lft. below high- 
water level during the months of December, January, 
and Sebusmin; aad v0 absorbing the peak of the flood in 
the lake, 

Under the partial development scheme with three 
30,000 horse-power turbines in the power station, it was 
decided that the cost of the removal of the remainder 
of the old weir and the deepening of the river bed would 
not be justified, but that, subject to load conditions and 
the need for additional turbines at Ardnacrusha, the 
work might be undertaken at a later date. Accordingly, 
during the summer of last year, the Electricity Supply 
Board undertook the removal of the remaining portion 
of the old weir at Killaloe and the excavation of a channel 
36 yards wide and 500 yards long in the river bed at that 
place. The total amount of excavation was approxi- 
mately 26,000 cubic yards in place measurement, the 
material being heavy boulder clay. To carry out this 
work a Ruston-Bucyrus dipper dredge, consisting of an 
oil engine shovel mounted on a pontoon, as shown in the 
accompanying illustration, was purchased. The excavator 
was equipped with a } cubic yard bucket and extra long 
bucket arms in order to enable it to exeavate to a depth 
of 12ft. 6in. below water level. The excavated material 
was dumped direct on to flat-topped barges, which were 
towed by tug to Lough Derg, where the material was 
dumped. Although the river bed was strewn with large 





Of course, one may say that any addition to the present 





rocks and boulders, and the digging conditions were very 














DIPPER DREDGER AT WORK IN RIVER SHANNON 


The advantage of this Works Meccano Set, as it is called 
in the factory, lies in the fact that if the process is 
abandoned at a later date, or if the machine fails to work 
satisfactorily, it can be dismantled and the parts returned 
intact to the stores, the only loss being the time spent on 
it by the engineers. Actually in the Selo factory the 
machines made from the standard parts have been found 
to run so well that not only small experimental 
mechanisms are constructed from them, but also some of 
the biggest and most important machines which have 
now been running satisfactorily for many years. This 
simple idea has saved the factory large sums in machine 
construction, but, in addition, it has rendered experiment 
so cheap and rapid that the attitude towards it of all 
those concerned is markedly different from that in the 
majority of factories. Instead of the usual strong resist- 
ance from the management to new suggestions and innova- 
tions, there is an eagerness to try them out experimentally 
whieh keeps the whole personnel alert and enthusiastic 
for possibilities of improvement.” 








Wuart are known as the Railway Returns for 1932 have 
now been published as a Stationery Office publication, 
price 6s., post free 6s. 4d. They contain particulars of the 
capital, traffic, receipts, expenditure, and operating results 
for the four grouped companies and for all the British 
railways. 


On Saturday last, July Ist, the Exeter Central Station, 
the new Southern Railway station at that city, was formally 
opened by the Mayor of Exeter, Mr. Kenneth Gatey. It 
has cost close upon £200,000 and consists of a two-storey 
range of buildings with a spacious and lofty booking hall 
and a long wing on either side. There are new buildings on 
each of the main platforms and a number of improvements 
making for greater convenience for passengers and more 
efficient and quicker handling of goods. Opportunity has 
been taken of combining with the new station a concen- 
tration of the engineering and traffic staffs. 
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The Royal Agricultural Show at Derby. 


No. I. 


FTER a financially disastrous experience at 
41 Southampton last year, the Royal Agricul- 
tural Society is holding its annual Show this year 
at Derby, where it opened on Tuesday, the 4th inst. 
Derby is almost ideally situated for the purpose, being 
easy of access by road and rail from all parts of the 
Kingdom. The statement of entries published by 
the Society, in the light of present conditions, can 
be considered fairly satisfactory. Compared with 
the entries at Southampton there are increases in 
all departments, the number of stands in the imple- 
ment section being 349, against 311 last year. Horses, 
cattle, sheep, pigs, and poultry are also to be seen 
in greater numbers. On the last occasion when the 
Royal Show was held in Derby, namely, 1921, the 
attendance of the public was up to the average, 
over 125,000 persons. passing through the turnstiles, 
compared with 47,500 at Southampton, but the 
implement yard was much more extensive on that 
occasion than on the present one. The area of the 
show ground at Derby is 115 acres, of which the open 
space allotted to stands covers 6} acres, while the 
shedding provided for the implements and miscel- 
laneous exhibits measures 8390 lineal feet. 

A new feature of the show yard, one which will 
probably be copied at future Shows, is a composite 
exhibition, organised by the Derby and Derbyshire 
Chamber of Commerce. There are over forty 
exhibitors in this local section, and engineering firms 
play a prominent part. They include Ley’s Malleable 
Castings Company, Ltd.; Combustion Engineering, 
Ltd.; Haslam and Newton, Litd.; Markham and 
Co., Ltd., Chesterfield ; the Staveley Coal and Iron 
Company, Ltd.; Aiton and Co., Ltd.; the Chester- 
field Tube Company, Ltd.; Qualcast, Ltd.; Bennett 
and Sayer, Ltd.; George Fletcher and Co., Ltd.; 
the Stanton Ironworks Company, Ltd., Nottingham, 
and Horace Greaves and Co., Ltd., Derby. 

In the implement section of the Show there are 
thirteen competitors for the coveted silver medals 
which the Royal Agricultural Society awards for 
‘“new implements,” and it is pleasing to note that 
more importance is now being placed upon the word 
““new ”’- than was formerly the case. Moreover, 
the list of entries includes only appliances which can 
be strictly described as “for agricultural or estate 
purposes,” such, for instance, as seed dressers, potato 
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and haulage work, instead of using a tractor. It 
should, however, be remembered that the horse has 
limitations, and cannot be worked all hours of the 
day when necessity arises. When weather conditions 
are unfavourable, the tractor becomes a paying 
proposition for ploughing and ‘“ working ”’ the land. 
At harvest time the pressure of work can be greatly 
relieved by tractors, and in winter the tractor can 





to, but is, at the same time, held apart from its 
neighbour by the connecting mechanism, as shown 
in the sketch Fig. 1. The ends of the connecting links 
or rolling paths are clamped firmly between rubber 
blocks in the track or ground plates in such a manner 
that all the movements between the rolling paths 
and the ground plates are taken up by the distortion 
of the rubber blocks without any metallic contact 
between the parts. The driving teeth, which engage 
with the driving sprocket, are fixed to the ground 
plates by means of split pins of large diameter. The 
advantages claimed for this type of chain track are 
longer life, higher efficiency, owing to the joints being 
practically frictionless, and greater adhesion. This 

















Fic. 2—30 H.P. TRACTOR—MARSHALL 


be used for stationary power purposes, as well as 
for the surface cultivation of grass land. In connection 
with farm tractors we note that one of the most 
recent developments is the adoption:of pneumatic 
tires instead of the metal rims fitted with lugs or 


Tooth Member. 
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Fis. 1—CATERPILLAR TRACK-—ROADLESS TRACTION 


diggers, hay sweeps, and poultry pens. We note, 
too, the advance of the application of electric power 
by the exhibition amongst these new implements 
of an electric sterilising chest for dairy utensils, made 
by the General Electric Company, Ltd. This appears 
to be an ideal case for the use of electricity. There 
are to be seen on various stands other practical 
applications of electric power, as, for instance, 
driving pumps and milking machines, and for the 
heating of soil and incubators; but there is as yet 
little evidence of the application of electricity to the 
really heavy duties on farms, which work is now being 
performed chiefly by oilengines at the minimum of cost. 


Although the agricultural industry is suffering 
to the full from the universal depression, the outlook 
should certainly become brighter owing to the 
drastic steps which are being taken by the Govern- 
ment to safeguard it from unfair foreign competition. 


By the restriction of agricultural imports and the: 


organising of marketing schemes, farmers should be 
able to dispose of their products to better advantage 
than hitherto, and this view is evidently held by the 
Danish farmers, who are reported to be starting 
in this country. Under these circumstances it would 
appear that British implement makers can reasonably 
anticipate some improvement in their trading 
prospects, in the home market, at any rate. It is 
chiefly by mechanisation that the farmer can increase 
production, while keeping down labour costs, nor 
need the introduction of machinery necessarily 
lead to a reduction in the number of hands employed, 
for there is still much land which is under-cultivated, 
and, with the exception of wheat and potatoes, there 
was a decline in acreage under each of the principal 
crops last year. One of the difficulties connected 
with the development of mechanisation in these 
islands is that the acreage of the average farm is 
not considered sufficiently large to justify the initial 
capital outlay on new and improved machinery, 
and the farmer clings to his horses for ploughing 





strakes, which are injurious to road surfaces and 
grass land. This appears to be a step in the right 
direction for general use, but pneumatic tires will 
probably be found to lack the necessary . gripping 





type of track has been applied to the heavy-oil 
tractor made by Marshall, Sons and Co., Ltd., 
yainsborough, an illustration of which is given in 
Fig. 2. The draw-bar pull of this tractor is approxi- 
mately 6000 lb. when in low gear. The engine is 
of the single-cylinder, two-stroke, horizontal type, 
with a bore and stroke of 8in. and 10}in., the normal 
speed being 550 revolutions per minute, and the 
horse-power of the belt 30. The engine has auto- 
matic forced feed lubrication by a gear-driven pump 
from the crank shaft, and the cylinder has a detach- 
able liner. The cooling is on the closed circuit 
radiator system, with pump and fan. The engine 
is fitted with a governor, which is easily adjustable 
and the fuel consumption is about 0-48 Ib. per 
B.H.P.-hour. Three road speeds forward and one 
reverse speed are provided, the lowest being 1-75 
m.p.h. and the top 3-5 m.p.h. The clutch is of the 
cone pattern, totally enclosed and running in oil. 
The transmission is carried in three casings, viz., 
the crank shaft and clutch in the engine bed; the 
middle casing carrying the change speed gears 
and their operating mechanism, and also the steering 
mechanism ; and the rear casing, consisting of the 
axle arms, housing the differential and final drive. 
The final drive is through a large-size differential 

















FIG. 3—THREE-WHEELED TRUCK —KARRIER MOTORS 


quality on wet, clayey land, and provision will have 
to be made for this work. 


MARSHALL, SONS AND Co., Lrp. 


In connection with tractors, another new develop- 
ment which appears to have some advantages is 
the introduction of rubber for the joints of the chain 
track. Roadless Traction, Ltd., Hounslow, has 
produced a track consisting of a series of metal 
track plates joined together, but differing from its 
predecessors in that each plate is not only linked 





to a semi-floating axle. A power take-off for stationary 
driving is provided at the rear end of the tractor. The 
approximate weight of the machine is 4} tons, which, 
distributed over the 1400 square inches area of 
track on the ground, is equal to approximately 7 Ib. 
per square inch. 


KARRIER Motors, Lrp. 


Three motor vehicles of interesting design are 
exhibited by Karrier Motors, Ltd.. Huddersfield. 
Fig. 3 represents a three-wheeled truck which is 
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particularly handy, It has a 10-30 H.P. four-cylinder 
engine in one unit with a four-speed gear-box. 
Immediately behind this box is another gear-box 
through which the necessary overall reduction is 
obtained, thus obviating the necessity for an excessive 
reduction in the rear axle. The drive is transmitted 
by a large open propeller shaft fitted at each end with 
mechanical universal joints. The chassis is mounted 
on 25in. by 6in. pneumatic tires—twins on the rear 
wheels—and will accommodate various types of 
bodywork. It has 4 platform 9ft. long by 6ft. wide, 
with 3ft. 6in. detachable lattice sides. This should 
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connection, which enables the tractor to leave the 
fully loaded trailer safely braked on a hill and to move 
off to work elsewhere without the driver-operator 
having to leave his seat, and without any outside 
assistance whatsoever. In a similar manner a tractor 
may be coupled to a trailer and the trailer brakes 
automatically coupled to those of the tractor. The 


power unit is similar to those described above. 
Trailers of various types and sizes may be used in 
conjunction with this tractor, the actual trailer 
exhibited being a 5-ton cattle-carrying truck 14ft. 





long by 7ft. wide. 


The gangway seen in the illustra- 


travelling and tiller speeds, and also by the number of 
tiller bodies used. The whole of the working opera- 
tions are effected by the 170 H.P. engine, which drives 
the tracks, tillers, steerage and lifting and lowering 
gear for the tiller frame. The steerage is performed 
by track clutches and brakes assisted by the power- 
steered front wheel.. By these means the machine 
can be turned completely in its own length. The 
working width of 11ft. is wider than the tracks, so 
that the track marks are completely tilled out, leaving 
a uniform seed bed. These machines were originally 





introduced for deep cultivation on sugar cane planta- 














Fic. 4—FOUR-WHEELED 10/30 H.P. TRUCK 


be a very useful machine for transporting farmers’ 
produce from farm to railway station or market. 
The smallest four-wheeled machine made by 
Karrier Motors is shown in Fig. 4. The chassis of 
this machine is mounted on 25in. by 6in. pneumatic 
tires, and is fitted with a 10-30 H.P. four-cylinder 
engine, the offset position and cowling of which allow 
ample room for the driver and his mate. Integral 
with the engine is fitted a single dry-plate clutch 
and four-speed gear-box, immediately behind which 
is mounted an auxiliary gear-box giving the necessary 
overall reduction. The drive from the main to the 





KARRIER Fic. 
tion is 2ft. llin. wide, and when not in use is raised 
to form the rear door of the body. 


JOHN FOWLER AND Co., LTD. 


One of the most interesting features of the imple- 
ment section is the Fowler “ gyrotiller,” a complete 
ploughing, cultivating, harrowing, subsoiling, and 
furrowing machine in one, and capable of performing 
all these operations with a single passage over the 
land. Two examples of this remarkable appliance 
are shown, one propelled by a 170 horse-power 





airless injection oil engine, and the second, which 


5--TRACTOR- TRAILER COMBINATION—KARRIER 


tions in the West Indies and elsewhere, with satis- 
factory results as regards cost and crops produced, 
and last autumn a machine was successfully put to 
work in this country to prepare land for potatoes, 
sugar beet, and wheat crops. 

The 80 horse-power machine illustrated is intended 
for similar work, but at depths of 8in. to 15in., and 
differs from the larger machine, in that it has full- 
length tracks and no front steerage wheel, the steerage 
being effected entirely by track clutches and brakes. 
As in the larger machine, complete turning in its own 
length can be accomplished, enabling the soil to be 








Fic. 6—THE ‘“‘ GYROTILLER,"’ 


auxiliary box is by flexible fabric coupling, whilst 
from the auxiliary box to the rear axle the drive is 
taken by an open propeller shaft fitted at each end 
with fabric discs and centering devices.. The cab 
is fitted with two full-width doors, hinged at the 
rear, to allow easy access to the engine and controls. 
The body is 11ft. long by 6ft. wide, and is fitted 
with hinged sides 2ft. high, on top of which are detach- 
able lattice extensions. 

A tractor trailer combination by the same firm is 
shown in Fig. 5. A special feature of this combination 
is the patented automatic coupling and brake 





PLOUGHING, 





CULTIVATING, HARROWING, 


we illustrate in Fig. 6, by an 80 horse-power engine 
of a similar type. In the gyrotiller, which is built 
under Storey’s patents, the various operations are 
performed by two horizontal oppositely rotating 
sets of tillers, varying in number from four to six, 
according to the tilth required. These tillers crumble 
the soil, causing thorough disintegration throughout 
the depth of 12in. to 20in., and the land is left in a 
flat or. furrowed condition as desired. The output 
of the larger machine varies from } to 1? acre per 
hour, according to the track speed. The degree of 


SUBSOILING AND FURROWING 





tilth is obtained by varying the ratio between the 





MACHINE—FOWLER 


tilled immediately adjacent to the previously tilled 
land. The lifting and lowering of the tiller frame is 
performed hydraulically, a special pump for this 
purpose being fitted at the side of the engine, and 
driven by chain from the crank shaft. The two 
rings of tillers rotate in a horizontal plane at the 
rear of the machine, and can be raised or lowered 
as required. The engine is of the six-cylinder, vertical, 
four-cycle, heavy-duty type, with direct airless 
injection, the fuel being injected into the combustion 
head without the use of any precombustion chamber. 
The crank shaft is of high-tensile nickel chrome steel, 
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forged from the solid and carried in seven main. bear- 
ings, 3}in. diameter. The shaft is drilled through 
the centre for lubrication of the bearings. The valves 
are of the overhead type actuated from the crank 
shaft by forged steel rocking levers mounted on 
hardened and ground shafts and duralumin push- 
rods. In the induction system there are three air 
filters. Lubrication is by pressure pump driven by 
bevel gears from the cam shaft in the crank case, 
through the crank shaft to all main and big-end 
bearings, auxiliary drive, rocker arms, and other 
working parts. The Bosch injection system is used 
for the fuel supply with injection nozzles delivering 
a measured quantity of fuel to each cylinder. A 
device is fitted to alter the time of injection relatively 
to the speed of the engine. Water for cooling purposes 
is cireulated by a centrifugal pump, and a fan is 
provided. Starting is facilitated by an automatic 
decompression device. 

The clutch is of the multiple dry-plate type, 
 Ferodo”’ lined, with adjustment for taking up 
the wear in the linings. All gears in the auxiliary 
two-speed gear-box are case-hardened, and the drive 
from the gear-box to the transmission case is through 
the medium of a double-gear—tooth type—coupling. 

Each track is driven and controlled by separate 
multiple-dise clutches, operating in dry compart- 
ments of the transmission case, and by independent 
brakes working on the outer_drum of each clutch. 
The drive to either track can be disengaged and the 
track held stationary by the brake while the other 
track is driven round it, for quick turning. The 
drive from the clutches is transmitted through 
spur gearing to the rear track wheels mounted on 
the rear axle. The track roller frames are made from 
channel steel, the rollers and idlers being of cast 
steel fitted with ball and roller bearings. The track 
links are of cast steel, coupled with hardened steel 
bushes and pins. The shoe plates are of special 
steel. Guide rollers are provided to check side 
movement of the track. Should the tracks become 
clogged the front idlers move towards the rear, and 
when the obstruction has worked out, coil springs 
return the idlers to their former position. The front 
axle is pivoted at its centre, and connected at its 
ends to the forward end of the track frames through 
coil springs. From the transmission case, the drive 
is taken to the twin rings which carry the rotary 
tillers, by roller chain and bevel gearing. 

The tillers, ridgers, and other attachments are 
lowered into, and raised out of, work by means of a 
power lift, operated from the driver’s seat, and an 
automatic knock-off is provided to prevent over- 
lifting. The bodies are adjustable for depth by means 
of stop collars. 

Messrs. Fowler also show a new 30 H.P. caterpillar 
tractor propelled by a three-cylinder compression- 
ignition engine with power take-off, to which is 
attached a g¥ro-tiller of smaller size than those 
mentioned above. 

Five silver medals have been awarded as follows : 
To Messrs. Blackstone and Co. for a new potato 
digger; to Mr. W. L. Holland, Preston, for a machine 
for shredding vegetables; to John Wilder, Reading, 
and R. J. and H. Wilder, Wallingford, for a grass 
elevator; to A. C. Bamlett, Ltd., Thirsk, for a new 
horse-drawn potato planter, and to the Dunlop 
Rubber Co., Ltd., for a pneumatic land wheel equip- 
ment for farm work. 

(To be continued.) 








“The Reorganisation of the Steel 
industry.”* 


By Mr. CHARLES MITCHELL, Chairman of Dorman, Long 
and Co., Ltd., and Member of the Council of the B.E.A. 


I sEE that the subject matter on which I am to address 
you is the Reorganisation of the Steel Industry, but if I 
were to tell you all that we have done, all that we would 
like to do, and all that we have not done, I should keep 
you here until the early hours of the morning. . Therefore, 
as I have only a very short time at my disposal, I will 
endeavour to give you some indication as to how we view 
the problem as a Committee, what steps we are taking to 
overcome it, and what we hope to achieve in the future. 
I am afraid that in order to bring you up to date, I must 
briefly recapitulate the position in which the industry 
finds itself to-day. I speak as Chairman of the National 
Committee. You will remember that in June of last year 
the Tariff Advisory Board appointed a Committee, and 
the terms of reference of that Committee were, briefly, 
to put our house in order and to supply the right material 
at the right price. Well, Gentlemen, those terms of refer- 
ence were somewhat vague, but they did give an indication 
as to what was meant. The Committee was duly appointed, 
and I think I can say that possibly, with the exception of 
the Chairman, had the steel industry been asked to appoint 
the Committee it would have appointed practically the 
same personnel. Therefore, it does represent the steel 
industry of this country. We had a meeting immediately 
after we were appointed, and I am sure you, Gentlemen, 
who know so much about committees, will agree that forty 
on a committee could accomplish nothing, even if they were 
all unanimous, and I can assure you we were far from being 
that. Therefore an Executive Committee was appointed 
from the National Committee to enable us to get down to 
brass tacks. Again, a committee of ten or twelve persons 


* An address delivered at a luncheon of the British Engineers’ 
Association on June 13th. 





is a little cumbersome, so we put it to the Committee that 
we should aproint not more than three members to get 
down to the real meat of the problem, They did not like 
it. There was nobody very willing to give the time, and 
so eventually it was left to myself and Sir William Larke, 
of the Iron and Steel Federation, to knock together a 
scheme which would go up before the Executive, and from 
the Executive to the National Committee. 

On that small committee we co-opted Sir Alfred Hurst, 
a member of the Tariff Board and a man to whom the iron 
and steel industry owes a debt of gratitude. He is a man 
of outstanding intelligence, and he gave us the special 
assistance, from an outside point of view, and gave a lead 
in many instances on the right lines. Secondly, being a 
member of the Tariff Advisory Board, he could see that 
in our discussions we were not doing anything which 
would cut across any recommendations that the Tariff 
Advisory Board might make to the Government. Well, 
we got going. We were faced by many difficulties at the 
commencement. The main one was that we did not 
know whether or not we were going to be adequately 
protected. You all know that the iron and steel industry 
of this country was forced to fight a losing battle owing 
almost entirely to the fact that thousands—millions—of 
tons per annum of both raw and finished material were 
being dumped into this country. The foreign countries 
who were doing this dumping published statistics to show 
that the prices they were receiving for their product barely 
covered the cost of the raw material in the country of 
manufacture. 

Obviously, it would have been utterly impossible to 
attempt any scheme of reorganisation unless we were 
assured that we would get adequate protection. As 
you know, we got a certain amount for a period of 
three months. We pressed for a longer time, for rather 
than having the desired effect of stopping the dumping, 
the short term duty accentuated it. Eventually protec- 
tion was given for two years. That gave us a basis. We 
had to view this problem from two angles—one the pro- 
ducers and the other the consumers—and I am afraid that 
I personally stressed the latter at our various meetings 
to the point of sometimes irritating the producers because 
I was so convinced that it was useless to put the industry 
in order on the productive side unless there was a ready 
market and the consumer was ready to take the goods. 

Je had to look to the consumer to make sure that we 
were giving him what he wanted at the lowest possible 
price and exactly to the specifications demanded. We 
felt that this would stimulate the consumer to increase 
his turnover and develop his business, and would therefore 
mean an increased demand for iron and steel in his par- 
ticular sphere. A scheme to cover all the ramifications of 
the iron and steel industry would occupy several volumes 
as large as the London Telephone Directory, and it would 
have this disadvantage, that while the London Telephone 
Directory is a useful compilation, such a scheme would 
be useless. It is impossible to produce a scheme which 
would embrace everything. We therefore set about to 
see how we could condense things so that our scheme 
could be more or less representative of the iron and steel 
industry as a whole, taking care that what we had in 
view was to endeavour to so concentrate the output of 
any particular unit in order to bring down costs of produc- 
tion to the minimum and hand on the reduction to the 
consumer, at the same time to see that some reasonable 
profit was left to us as producers. The iron and steel 
industry is of primary importance to this country ; 
it is of vital importance because we must have it, but if 
we as iron and steel manufacturers cannot organise our 
industry on the right lines, then in the interests of the 
country the Government would require to come in and do 
it for us, and you all know what that means. Therefore we 
set about to see what we could do. 

Various people have certain ideas as to what reorganisa- 
tion means. Some of my friends say to me: “* Of course, 
you are one of those amalgamation fiends. All you want 
to do is to get certain companies under one umbrella, and 
then you won’t care what happens. You snuff out all the 
small fellows, including re-rollers, and you are then 
perfectly happy.’’ That is one side. Then other people 
say: “ Well, you cannot do anything; it is impossible 
to do anything to reorganise and consolidate the iron and 
steel industry with all its ramifications as a whole. No 
matter what you do, you will find that your scheme is 
not worth a damn.” e had to find something between 
these two extreme views. As a National Committee in our 
deliberations, we never had the- slightest intention of 
creating anything which might be looked upon as a 
monopoly. What we are trying to do is so to co-ordinate 
various producing units into one so that both from the 
district point of view and from the national point of view 
we can give the stimulus that is required. We want to 
convince the man in the street that in this industry we are 
so conducting things that his confidence in us shall be 
ensured and he will be prepared to give us what money is 
necessary to enable us to proceed with the next stage, 
and make the industry so efficient that we can compete 
with the world at large. We must have the confidence of 
the man in the street if we are to attract capital to this 
great industry. I hope I have thus given you some indica- 
tion of the problems we have to tackle. As you know, 
we sent a scheme to the Government, and they have sent 
it back with their blessing, and told us to go ahead and 
put it into being. Some of you will have read that scheme 
and will have realised that it is really not a scheme itself, 
but a few printed paragraphs of not more than three or 
four pages, giving some indication as to how the iron and 
steel trade can be put on a proper basis and a scheme 
properly formulated. This is the stage we have reached, 
and, although we hve still a certain amount of foreign 
material coming in, I am glad to say it is showing signs 
of diminishing week by week and month by month. We 
have now come to the most vital part of our problem, 
bringing into being our plans for putting our house in 
order. I do not know how long it will take, as I can assure 
you that when you get down to these problems they take 
a tremendous amount of study and thought. 

It would be very difficult and very stupid for me to 
say that in six months or a year we would have a scheme. 
Because to be a success it must be unanimous or sufficiently 
so to make it practicable. Broadly speaking, the basis 
on which we are now building is this—in order to make 
use of a certain amount of work which has been done 
up to date, we are co-ordinating various associations 





which have been in existence for a number of years, and 
which number about fifty, and we are endeavouring to 
condense them down to a round dozen or so. Coupled 
with them we have the Iron and Steel Federation which 
has been useful in supplying statistical information and 
for providing a meeting place for the discussion of national 
and international problems with the necessary information 
at hand. We therefore propose to build up from these 
associations, coupled with the Federation, a new body 
which we have in the scheme called the National Corpora- 
tion. But before that National Corporation is formed, we 
want all steel makers and those associated with us as con- 
sumers, re-rollers, and others, to appreciate that we are 
doing nothing which will be detrimental to their individual 
interests. 

Under the scheme as it will finally be put before them, 
there will be the same impetus for individuals to strive 
to bring down costs of production, and to increase effi- 
ciency, and those who can do so more successfully than 
others will benefit. But at the same time we shall en- 
deavour to show that we have got to build up this great 
industry under present-day conditions. I, for one, am 
firmly convinced that what one may term the 1914 
conditions of industry will never return. We have 
entered upon a new era and conditions are changing much 
more rapidly than we can conceive. We have to adapt 
the industry to these changing conditions so that we can 
take no retrograde step. I believe in the individual, but 
I also believe that when dealing with a basic industry 
like this no individual should be put in a position to 
dictate a policy. Under present conditions, this is a 
national matter, and can only be dealt with nationally. 
Now I trust that I have not you and that I have 
given you some indications as to the problems in front of 
us and some slight indication as to how we mean to tackle 
them. I hope It may feel that you as consumers are pre- 

to give us your unanimous help and co-operation, 
which are so essential for tis, both from the individual and 
national points of view. 

Mr. J, W. Pearson, proposing a vote of thanks to Mr. 
Mitchell, said : Those who know this industry will realise 
that it would be difficult to choose as a member of the 
Committee anyone more capable than Mr. Mitchell. 
Some of you know me as being interested more on the 
amalgamation side of industrial development, in view of 
my connection with Unilever, rather than through my 
interest in the iron and steel industry. Therefore, I feel 
I may take the liberty of saying at this stage that there 
are some industries that can be dealt with best from the 
national point of view through the medium of financial 
amalgamation, and there are others, and I think this is 
one, where you get much more effective treatment through 
the medium of co-operation and co-ordination. Amalgama- 
tion usually means the closing of a very large number of 
factories and the merging several sections of the trade in 
one centre. That is not always to the national interest. 
The transfer of labour from one district to another because 
a raw material factory has ventured into the production 
of the finished article does not give rise to greater employ- 
ment from the national point of view. We want to avoid 
what is usually called cut-throat competition because an 
industry of this type, which is'a national necessity, must 
be able to continue its existence upon terms that not only 
provide a profit for those whose capital is invested in it, 
but continuous and regular means of employment for the 
much greater number engaged in the industry as their 
life work. Mr. Mitchell has touched on the great import- 
ance of these problems, and this gathering is an indication 
that we all think on common lines. I feel sure that we 
shall all appreciate the work that is being done by Mr. 
Mitchell and his colleagues. I ask you to join with me in 
expressing to him our hearty thanks for his address to-day. 

Mr. Mitchell, in acknowledging the vote of thanks, 
said : I can assure you it has been a great pleasure to me 
to come here to-day, and I welcome Mr. Pearson’s remarks 
when he touched upon the question of co-operation and 
co-ordination. He really understood what we are getting 
down to. With regard to his remarks about amalgama- 
tions, to a very large extent I sympathise and agree with 
him, because amalgamations have to be undertaken very, 
very carefully indeed, unless you are going to add to un- 
employment instead of lessening it. And, after all, that 
is the vital problem in front of this country, the appalling 
amount of unemployment. What we have got to do, and 
what I am trying to do, is to solve that problem, and to 
contribute something which will send a certain percentage 
of the unemployed back into industry, but also, what is 
equally vital, stimulate consumption. I want to see that 
we give the rising generation that opportunity it must 
have if this country is to hold its own. I feel now that 
behind me I have the backing of my fellow-engineers in 
anything I may do in connection with these problems. 








MAPS. 

To many people it probably came as a slight shock to 
find from the newspaper reports of the recent aeroplane 
flights over Mount Everest that the situation of a number 
of peaks in the Himalayan Mountains is not at all 
accurately known. The world is so well mappsd—see 
any atlas—that it seems incredible that in part, at least, 
these cartographies are not entirely trustworthy. Anyone, 
however, having the curiosity to examine with care such 
an area as Central Australia as displayed in any atlas 
will discover that the courses of a strangely large number 
of rivers are shown dotted to indicate doubt. Actually, 
only Europe, India, and the greater part of the United 
States, with some few parts of Africa, Australia, and the 
whole of Japan had been really accurately surveyed 
by 1921, while even maps classed as “fairly reliable 
covered only about one-half to two-thirds of the habitable 
surface of the globe. Large regions mostly in inaccessible 
parts remained unmapped, while as to the rest the carto- 
grapher had to do what he could with sketch maps. 
Aerial survey, it is true, is now doing much to correct 
these deficiencies, particularly in Canada, and in certain 
parts of Africa. The flight over Everest, too, is expected 
to clear up some uncertainty in the Himalayan region, but 
it must still be very many years before mankind has 
really reliable maps of the whole of the earth. 
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Railway and Road Matters. 


Ow1na, it is believed, to tar having melted through the 
intense heat and run on to the rails, a tramcar got out of 
control at Bath on Monday last when ascending a steep 
hill, The car ran backwards and collided with one that 
was following it, and one passenger was killed. 


HEREIN, on April 7th, we gave some preliminary particu- 
lars of the re-signalling of the Cardiff General Station, 
Great Western Railway. There are to be two new signal- 
boxes, the East box, with 153 levers, and the West, with 
339 levers. The former was brought into use on May 28th ; 
the latter will be opened later in the year. The con- 
tractors are the Westinghouse Brake and Saxby Signal 
Company. 


THE essentially railway appointments of the London 
Passenger Transport Board, under Lord Ashfield, the 
chairman, and Mr. Frank Pick, the vice-chairman, are :— 
Secretary and treasurer, Mr. J. 8. Anderson ; comptroller 
and accountant, Mr. C. 8. Louch; general manager, 
railways, Mr. J. P. Thomas; chief mechanical engineer, 
railways, Mr. W. A. Agnew ; operating manager, railways, 
G. Hally ; chief engineer, Arthur R. Cooper. Messrs. 
Anderson and Hally are transfers from the Metropolitan 
Railway; Mr. J. P. Thomas was operating manager for 
the “‘ Underground”; Messrs. Agnew and Cooper hold 
the same title as they bore on the ‘‘ Underground.” 


HeEREIN on May 19th, based on information supplied 
by the London, Midland and Scottish Company, we 
mentioned that 1000 existing wagons were to be converted 
to types more suitable to modern conditions, which 
principally involved the fitting of 900 one-plank and high- 
sided wagons, with the automatic vacuum brake for work- 
ing on fast freight trains. The question occurred to us, 
at the time of writing, why one-plank wagons were being 
so treated, as they have shallow sides, i.¢., one plank deep, 
and are not usually employed for the conveyance of mer- 
chandise. We now learn that these are used for conveying 
containers, and are particularly suitable for that class of 
traffic, as the cranes, when lifting the containers into and 
out of the wagon, have less height to negotiate. 


Some of the finest locomotives running in this country 
used to be witnessed on the three competitive routes 
between Liverpool and Manchester. The two shorter 
routes were the London and North-Western, with 31} 
miles, and the Cheshire Lines, with 34 miles. The Lanca- 
shire and Yorkshire was handicapped with 37 miles, but, 
with a fine spurt, the journey was done in 45 minutes, as 
with the shorter routes ; the latter lines had a few trains 
that made no intermediate stops and did the trip in 
40 minutes. Of recent years competition has gone; each 
route has been content with 45 minutes and the excep- 
tionally fine service of the Cheshire Lines has lost its 
former glory. From July 17th, however, the timing over 
the old L. and N.W. route will be brought down to 
35 minutes. 


THE annual report of the Indian Railway Board for 
1931-32 mentions the new dynamometer car of the Great 
Indian Peninsular Railway. It has been used on trials to 
determine the economies possible from burning low-grade 
Central Provinces coal in locomotives employed on certain 
sections of the G.LP. Railway ; also to carry out oscilla- 
tion tests with various types of standard engines. Towards 
the close of the year the car was put to work on the North- 
Western Railway and used for some comparative trials 
between two types of engines on that system. Those 
engines are fitted with the Caprotti and Lentz poppet 
valve gears respectively and the data obtained from the 
trials will prove most useful for determining the economies 
in operation which can be expected from the introduction 
of these special types of valve gears. 


‘THE railways of Ireland have had some fine locomotive 
superintendents and have trained many for good service 
on British railways. Among these there have been Sir 
John Aspinall, H. A. Ivatt, Bowman Malcolm, and Mr. 
Maunsell. The outstanding figure in the Irish locomotive 
world during the present century has been Mr. G. T. 
Glover, the locomotive engineer of the Great Northern 
Railway of Ireland, who has now retired on superannua- 
tion. Mr. Glover served his time with Neilsons, of Glas- 
gow, and was subsequently with the North-Eastern 
Railway from 1894 to 1912, when he went to Dundalk, to 
succeed Mr. Charles Clifford, in the position from which he 
now retires. As from July Ist the G.N.R. (I.) will com- 
bine the civil and mechanical engineering departments 
under Mr. G. B. Howden, the chief engineer. 


THE accident of February 12th last at Tiverton Junc- 
tion, Great Western Railway, to which reference was 
made in this column on the 17th idem, was inquired into 
by Lieut.-Colonel Woodhouse, whose report thereon was 
issued on June 29th. Tiverton Junction Station is one of 
those between Taunton and Exeter that have been con- 
verted into four-track stations with the platforms served 
by new loop lines outside the original running roads, 
which latter have become through non-platform lines. 
The driver of the train concerned in the accident had not 
previously worked a train into the down platform road 
and, after ing the station stop, and getting the guard’s 
right-away si , he looked up and saw, as he thought, 
the standing signal “‘ off” for his train. Actually, the signal 
he saw at “ clear ” was the starting signal for a newspaper 
train to pass through the station on the down main line ; 
his own signal was at “ danger,”’ but probably hidden by 
escaping steam. His engine did not start the train 
readily ; the wheels slipped ly, and the man had 
to use the sanding gear, to operate which it was neces- 
sary for him to stoop. He also had to open the cylinder 
cocks to get the train started. In his pre-occupation the 
driver failed to notice that his train had not on to 
the down main line and he also omitted to see the white 
light on the buffer stops at the end of the continuation of 
the down loop beyond the connection back to the main 
line. As @ consequence the train struck the buffer stops 
at a speed of 10 m.p.h. Colonel Woodhouse makes no 
recommendation except in relation to the detonator places 
which are provided for signalmen to warn drivers in such 
cases. At this station they should be nearer the starting 


Notes and Memoranda. 


THE total area of the State forest plantations in New 
Zealand is about 348,000 acres, and is being increased at 
the rate. of some 40,000 acres a year. Private enterprise 
is responsible for approximately 250,000 acres. 


A LEAK which has been in existence ten years was dis- 
covered recently in the conduit that supplies water to 
New Westminster, B.C., from Lake Coquitlam. During 
this period it is estimated that the wastage of water was 
88,000,000 gallons. 


A sysTEM has been evolved by the General Electric Com- 
pany, of America, whereby the members of the crew of a 
long goods train can converse telephonically from one end 
of the train to the other, using the running rails as con- 
ductors. It depends on inductance and requires only 
about 5 watts for its operation. : 


WE may some day have erows included as members of 
the engineering profession, since in the issue of Nature of 
July Ist there is an illustration of a crow’s nest built in a 
framework of wire and attached to a steel transmission 
line pole by loops of wire. Mr. E. Warren, of the Natal 
Museum, Pietermaritzburg, says that such nests are 
frequently made by the birds and that they may include 
pieces of wire as heavy as No. 6 gauge. 

Tue large works at Longbridge, Birmingham, occupied 
by the Austin Motor Company, Ltd., are, of course, 
engaged in the manufacture of the well-known range of 
motor vehicles, some 14,000 people being employed. For 
this work no less than 5500 machine tools are required, 
the total value being about one and one-third million 
pounds. It has indeed been stated that the firm at its 
Birmingham factories consumes machine tools at the rate 
of £118,000 a year. 

METAL powders may, according to Mr. C. Hardy, in 
Metal Progress, be compressed and moulded as a single 
metal or as a mixture of two or more. In this way it is 
possible to produce quite a variety of alloys, and use has 
been made of the method in producing metals and alloys 
which cannot be conveniently melted or poured by 
ordinary methods. Small tungsten ingots for swaging into 
wires are produced from metal powders, as well as copper- 
tungsten alloys and tungsten-carbide alloys, bonded with 
cobalt, which are used in the manufacture of tools and 
dies. Alloys of copper and graphite can also be produced 
in this way. 

A MEMBER of the Indian Institute of Science, Bangalore, 
Mr. C. Chandrasekhariah, has been engaged on the problem 
of developing a free pendulum in which the imp from 
the pendulum to the counting train is transmitted twice 
in each swing by means of a photo-electric-system. This 
system eliminates the interference with the free swing of 
the pendulum and thus obviates a source of error in its 
isochronous movement. A preliminary design has been 
constructed and put into operation. A new design is being 
pre in order to obtain the highest ible accuracy 
with the use of a temperature-contro! chamber, invar 
pendulum rod, &c. 


A NEw process of cracking oil which yields petrol of a 
very high quality has recently been invented by K. R. 
Dubrovay, of the State Oil Research Institute in Moscow. 
The process has now been tested on @ large scale in the 
Institute’s experimental refinery and has, it is claimed, 
proved more economical than the old methods. It works 
on a ratio of 3} per cent. fuel to the oil cracked, which 
represents a great economy. It yields petrol of the high 
anti-knock value required by the newer types of aero- 
plane and motor car engines. According to a statement 
made by the inventor, the new can also be adapted 
to crack coal tar and oil shales, which cannot be done by 
the old system. Gases produced as by-products will be 
utilised by the chemical industry. 


Wrrs a 5 miles per hour wind velocity, the heat loss 
from bare pipe will be approximately doubled. Higher 
velocities increase the loss still further until, at 30 miles 
per hour, the loss is approximately four times the still 
air loss. The heat losses and efficiencies through any 
non-conducting materials are always based on still air 
conditions. Therefore, where exposed to wind or strong 
air currents, the losses are greater than those shown, and 
the value of efficient insulation is correspondingly greater. 
It is very important to note, says Mr. C. W. Dawe, that 
the increase in loss from an insulated pipe due to wind 
velocity is very small compared to the increase in loss 
from bare pipes, and that the thicker the insulation the 
less the effect of wind in increasing the loss. 


THE following story of the wreckage of an engine is given 
by Vulcan as an instance of human fallibility. Whilst the 
engine was standing partly dismantled, one of the owner’s 
employees decided to take the opportunity of attending 
to the main stop valve, and apparently without consider- 
ing what the consequences were likely to be, he appears 
to have partially opened this valve whilst steam was 
present in the steam pipe. The immediate result was that 
the engine piston was driven forward, the piston-rod was 
bent, and the guide bars and crosshead broken or damaged. 
Fortunately, no personal injuries resulted, but it will 
easily be seen that an action such as this might very 
readily have entailed extremely serious consequences. 
We, ourselves, would suggest that the fault lay with the 
man in charge of the dismantling, in leaving the valve 
accessible in such circumstances. 

TANKs of steel plate ‘“‘ clad” or surfaced with stainless 
steel have been used for water solution storage tanks 
by an American concern manufacturing a high grade of 
paper by a chemical process which necessitates complete 
absence of any trace of rust or iren in the solution. 
The tanks are 6ft. in diameter and 5ft. deep, with dished 
bottom, flat top, and steam-jacketed sides. The stainless 
steel surface is so thoroughly welded to the ingot as to 
become integral with the metal before it is rolled. In 
fabrication there is no difference from the handling of 
mild steel plate of equal thickness. In welding, a rod of 
stainless steel is used for the “clad” surface. The compound 
material has the same resistance to corrosion as a solid 
plate of stainless steel. The tanks in question were of jin. 


Miscellanea. 





Ir is possible that part of the Low Moor Ironworks, 
near Bradford, will be reopened for the utilisation of scrap 
iron by a new process. 

Ir is announced that the construction of the Chinese 
Government Ironworks at Pukow, near Nanking, will be 
started in six months. 


Booxtnes for the Birmingham Section of the 1934 
British Industries Fair are 25 per cent. in excess of those 
recorded up to this time last year. 


AN iron and steel casting works is to be constructed at 
Braila, Roumania, by a group of German engineers on the 
staff of the Borsig Company of Berlin. 


THE Dominion Steel and Coal Corporation of Canada 
has received an order for 3500 tons of steel rails from the 
South African Government Railways. 


THE African air mail has been expedited by one day 
by cutting out the night stop at Wadi Halfa, so that Cape 
Town is now reached from London in ten days. 


THe Wolverhampton and Staffs. Technical College was 
formally opened on June 30th. It has cost £174,000. The 
engineering block contains equipment worth £39,000. 


Tue Kine or [raty has bestowed upon Sir Robert 
Hadfield the Decoration of Commendatore of the Order 
of the Crown of Italy, in recognition of his general scientific 
work. 

THE amount of mereury produced in the United States 
during 1932 was 12,622 flasks, representing a decrease of 
49 per cent. in quantity and 66 per cent. in value, as com- 
pared with 1931. 

A LETTER has been issued by the Association of Floor 
Constructors, 41, Victory House, Leicester-square, London, 
W.C.2, explaining the advantages of using such materials 
as reinforced concrete, tiles on joists and so forth, in the 

lace of wood in the construction of the floors of dwelling- 
jouses. 

THe American Sheet and Tin-plate Company has 

announced that it intends to erect an 84in. four-high cold 
rolling mill, which will be the largest of its kind in the 
world. The mill will produce a super-draw tin-plate, 
which will finish to a thickness tolerance of 5/10,000 of 
an inch. 
THE construction was started recently of a steam 
power station of 56,000 kilowatts capacity in Kramatorsk, 
in the Donetz Basin of Russia. The station will supply 
steam and electric power to the new Kramatorsk machine 
building works, and will heat the houses of the new town 
erected in connection with the works. 


No fewer than 646 new factories, employing 44,750 
people, were established in Great Britain during 1932, 
states a survey of industrial development published in 
the Board of Trade Journal. In addition there were 166 
factory extensions. Against these, 355 factories were 
closed down. The new factories are mostly in London and 
the South. 


At a meeting of the Royal Meteorological Society, held 
on June 21st last, the President, Professor 8. Chapman, 
F.R.S., announced that the Council had decided to 
recommend to a Special General Meeting of Fellows the 
adoption of revised by-laws, whereby the annual subscrip- 
tion would: become two guineas as from January Ist, 
1934, instéad of three guineas as at present. 


Ir is reported from Samara that work has been started 
on the gold and copper deposits in the Klyavlensk district 
of the Central Volga area. The work of boring nine shafts 
had been completed by June 7th, and the construction of 
the shafts is beginning shortly. Geological investigations 
are being conducted over an area of 500 square kilometres. 
A metal vein, 10 m. to 15 m. wide, it has been established, 
extends over an area of 1} kiloms. 


A new high-pressure gasholder, the first of its kind 
in the British Isles, has been erected to augment Skipton’s 
gas storage capacity. The gasholder, erected by Newton, 
Chambers, Ltd., is a steel cylinder with hemispherical 
ends. It is 102ft. long, with a total height of 34ft., and 
when full will hold a quarter of a million cubic feet of gas, 
with a pressure of 50 ib. a square inch. The cost of the 
scheme, which also includes a compressing plant, is 
approximately £6900. The holder is connected to the gas- 
works by nearly a mile of piping. 

Tue work-sharing scheme proposed by the Blaenavon 
miners in order to absorb unemployed was advanced a stage 
last week-end, when details of the scheme were submitted 
to the men by the secretary of the Blaenavon combine 
lodges of the South Wales Miners’ Federation, and were 
discussed for three hours. The scheme was unanimously 
to, and now goes before the Blaenavon Company 
for its consideration. There are at present 1500 men 
employed at the Blaenavon collieries. The scheme 
embraces more than 2000 men, employed and unemployed. 


A TECHNICAL paper has been issued by the Department 
of Scientific and Industrial Research dealing with the 
design of a special burner for the use of coal gas in the 
heating of horizontal gas retorts developed by the Fuel 
Research Station. The burner is fully described and 
illustrated in the report, and an appendix deals with the 
influence of various factors upon the performance in actual 
practice. The technical problem involved, it is pointed out, 
concerned a special case, but it is thought that the results 
may help in the design of induction burners for other 
conditions in industry. The report may be obtained from 
H.M. Stationery Office, price 6d. 


A SIMULTANEOUS test of two stainless steel seaplane 
floats, one shotwelded and the other riveted, is to be 
made, and the test will, it is thought, provide valuable 
data. Short Brothers (Rochester and Bedford), Ltd., 
of Rochester, have recently been awarded a contract 
by the Air Ministry for the construction of a stainless 
steel float that is to be fabricated by the shotwelding 
process operated by the Pressed Steel Company of Great 
Britain, Ltd. The object of the contract is to enable a 
shotwelded float to be tested against a stainless steel 
riveted float of similar pattern which has already been 





plate, with all joints welded, the fittings being made of 





signals instead of about 100 yards in the rear of them. 





stainless steel, and all connected piping made of brass. 





constructed by Short Brothers for the Air Ministry. 
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BRITISH AND AMERICAN LOCOMOTIVES. 


WE published in our issue of June 2nd a letter, 
written by an American, which, whilst drawing 
attention to the British locomotive “‘ Royal Scot,”’ 
now on a visit to Chicago, drew some comparisons 
between that engine and those found in passenger 
service on the railways of the United States. To 
those of our readers conversant, only in a general 
way, with modern locomotive design on the rail- 
ways of America the differences that exist between 
the practice of that country and this will be readily 
apparent if only from the point of view of size 
alone. Actually it is this difference in size that 
accounts in a large measure, both directly and 
indirectly, for many of the distinctions that obtain 
between these two schools of locomotive engi- 
neering. Broadly the greater size and weight of 
American engines are due tothe veryjhigh powers 
required, while they, in their turn, are responsible 
for the many distinctive features which characterise 
the detail design. 

Compared with locomotives built for similar 
services on our main lines, those in the United 
States are extraordinarily alike. Here in cylinder 
arrangements and in the design of boilers we can 
find many differences, giving to each example an 
individual appearance; whereas in the United 
States the preference that exists for one set method 
of construction is very noticeable. We refer 
especially to the general use of two outside 
cylinders in conjunction with the bar frame. 
Throughout its development the American loco- 
motive has followed these lines, for although multi- 
cylinder engines have been built, their number in 
the aggregate is relatively so small that it is fair 
to say that this one basic principle of construction 
has stood the test of time and proved its suitability 
for engines ranging in power from a few hundred 
to as much as 4000 horse-power and even more. 
The persistent use of two cylinders only for such 
high power output has, however, it would seem, 
taxed to the limit this original type of construction, 
and numbers of the most recent locomotives now 
have an underframing composed of a single steel 
casting complete with the two cylinders and other 
parts, including the saddle and cross bracing. 
When we consider the relative boiler capacity of 
American and British locomotives, again great 
differences are seen, and it would appear that for a 
given tractive effort from 25 to about 90 per cent. 
more heating surface is allowed, and correspond- 


ingly larger grate area. These differences are 
due in large measure, no doubt, to the coal fired, 
but during recent years, as the tendency has been 
to augment heating surfaces in proportion to 
tractive effort, there would seem to be reason to 
suppose that with the two cylinder arrangement, 
at any rate so far as passenger engines are con- 
cerned, the limit in piston loads has nearly been 
reached. Hence further power is sought by adding 
tosteaming capacity, thus enabling higher powers to 
be obtained by using longer running cut-offs. In 
other words, it is evident that the aim is to develop 
at speed a larger percentage of the rated tractive 
effort than is usually attained in this country. 
This point leads to the question of superheat, and 
here again some difference is seen, for, measured 
by the extent of the heating surfaces, the super- 
heaters used appear much larger in proportion to 
the total heating surfaces than in British practice, 
and if, as would seem to be the case, high superheat 
temperatures are attained, it does not necessarily 
follow that later cut-offs need mean low cylinder 
efficiencies, as tests have abundantly proved. A 
further important adjunct to the modern American 
engine is the booster, as by its use it is possible to 
increase very materially the tractive effort at 
starting, which again means that the main cylinders 
need only be of sufficient size to produce the horse- 
power output at the running speed required. The 
desire to increase the power obtainable from 
cylinders of a given size is important also from the 
point of view of balancing the moving parts, for 
with large cylinders this problem is presenting 
very real difficulties and is receiving greater 
attention than in the past ; indeed, it is rather 
curious that only recently, so we believe, what is 
termed ‘cross balancing” has been employed, 
which here has long been usual practice. Glancing 
now at wheel arrangements, and thinking again 
of passenger engines, there is a marked 
tendency to abandon the “ Pacific ”’ in favour of a 
similar type but having a four-wheeled truck at 
the hind end in place of the single axle arrangement. 
This change has had important effects on the 
design of high-speed locomotives. In the first 
place, boiler capacity can be enlarged, principally 
because there is more room for the fire-box ; and 
secondly, in place of adding to the weight on the 
driving axles when increasing the size of boilers, 
it has been possible to decrease the axle loading, 
keeping only to that actually required for adhesion, 
with the result that these engines are considered 
to be much easier on the track than previous high- 
powered “‘ Pacifics.”” There are, however, certain 
lines on which very heavy axle loading is common, 
the Pennsylvania, for example, and to meet such 
conditions it is of interest to note that the latest 
rails now being laid in the track weigh as much as 
152 lb. per yard. For these very large engines 
it is necessary to provide considerable supplies 
of fuel and water, and whereas we can use 
tenders Carrying at a maximum 5000 gallons of 
water and 9 tons of coal weighing, when loaded, 
62} tons, the latest tenders on the Pennsylvania 
turn the scale when full at 169 tons, and have space 
for 23 tons of coal and 18,000 gallons of water. 
In each example a scoop is fitted. 

In this country we do not require anything like 
the power demanded in the United States, and the 
only locomotives herethat bearresemblanceto those 
we have been considering are the Gresley and L.M.S. 
“ Pacifics,” which in their proportions are some- 
what characteristic of American practice. On the 
European Continent many enormous engines like 
the Etat mountain type are to be found, and if 
they were needed in the United Kingdom they 
would be built here. But they would be out of 
place in this small island—like many other 
American products and methods—a fact which is 
sometimes forgotten by those who enjoy drawing 
contrasts to the disadvantage of their own country. 
The impression which the “ Royal Scot” is pro- 
ducing in America amongst railway engineers is 
evidence that such competent judges are well 
aware that of all engines the locomotive most 
requires that it should be suited to the conditions 
in which it is to be used and that British designs 
are adapted for British conditions, whilst American 
designs suit America and would be inconvenient 
and uneconomical in Great Britain. 


Immigrant Factories. 


AN economic problem of. remarkable interest 
is raised by the efforts which are being made 
in France to prevent part of the Lens textile 
industry being transferred to Lancashire. The 
problem is this. If two countries, x and y, which 








have been in the habit of exchanging commodities 











each erect high tariff walls, and if two industries, 
a and $, in these countries, finding themselves 
damaged by these tariffs, decide to put up factories 
in the other country, who is the better? At first 
blush there would seem to be no doubt whatever 
that the establishment of a new factory was bene- 
ficial to the country in which it was built. Hence, 
as we have assumed that each country has built 
new works in the other’s territory, both countries 
are better off than they were before. In cases of 
genuine expansion that may, in fact, happen, 
each country enjoying the capital expended by 
the other. But ordinarily what one country gains 
the other must lose. France is not disturbed 
because Lens wants to come to Lancashire ; 
what does upset her is that she will lose the Lens 
industry. In the event of the change actually 
taking place, this country will be the gainer, it 
is true, but Lancashire may very probably say 
that it can do the work without French money, 
and so retain the profits, which otherwise will 
go to France, in this country. Moreover, there is 
not, as far as we are aware, any intention for 
English capital to erect a corresponding, but not 
necessarily textile, factory in France. 

The problem presented is, as we say, one of 
exceptional interest. It is a very natural result 
from the erection of high tariff barriers ; and we are 
not surprised to hear that France is now hoping 
that the Economic Conference will cause a general 
reduction of import duties so that occurrences 
of the kind may be avoided. Lens, in fact, is 
pressed to postpone its decision until the effects 
of the Conference can be ascertained. Let us for 
the moment assume, against all hopes to the 
contrary, that the world will not agree to knock 
bricks off its tariff walls ; even that some nations, 
in an endeavour to secure a favourable trade 
balance and to increase employment for their own 
nationals, put higher and ever higher duties on 
imported goods. What will happen then? It 
seems inevitable that either an exporting country 
must give up certain exports, or do what Lens pro- 
poses to do and settle in the country of the desired 
purchaser or exporter. England has gained so 
enormously in times past by the importation of 
foreign industries that she may be expected to 
have sympathy with such movements. But it is 
quite one thing when a foreigner brings capital 
and employment to. your shores, and a wholly 
different thing when you are compelled to do as 
much for him. In most manufacturing industries 
the turnover in wages, direct and indirect, far 
outweighs the sums secured by way of profits. 
All of it is lost and all that remains are the profits, 
less such taxes as the adopted country may levy 
on them. The case of Lens makes the position 
extremely clear. France is in no doubt whatever 
that if the scheme goes through she will be a 
considerable loser. Something of the same kind 
happened in the United States. Great Britain 
enjoys preferential duties with Canada, and 
America sent goods into Canada and thence 
exported them as Canadian. To modify that 
activity the regulation was made that a defined 
proportion of Canadian labour must be expended 
on all products that are to benefit by the preference. 
Hence, American factories were obliged to set up 
branches in Canada, and American capital was 
employed to support Canadian labour. Very good, 
indeed, for Canada ; but not so good for America, 
which, beforehand, enjoyed the employment, 
the profit, and the taxes. In the same way the 
transference of the Lens industry—and, possibly, 
some of the industry of Lyons as well—must benefit 
this country by providing more employment, more 
inland revenue, more rates, and so on, as long as 
there is a sure market for the products. But what 
a French concern could do in Lancashire that an 
English firm could also do, and good as the importa- 
tion of a foreign firm might be, the extension of a 
British firm would be still better. Hence, as we 
have already suggested, it is not improbable that 
Lancashire may have a word or two to say about 
the matter before it is settled. The matter is 
one that concerns this country directly, because 
it is far from inconceivable that she may be obliged, 
in her turn and with some industries, to do just 
what Lens proposes to do in order to surmount 
excessive tariff walls. 

It is worth remembering in this connection the 
peculiar nature of French industries. Amongst 
all the industrial nations of the world France is the 
most dependent upon the immigration of foreign 
labour, even having surpassed the United States 
in that respect. According to Monsieur Georges 
Mauco, author of Les Etrangers en France, the 
foreign workers in France now number some 


three millions, which is equivalent to 7 per cent. 
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of the total population, and, we take it, therefore 
getting on for 20 per cent. of the industrial popula- 
tion. In the metal industries there were in 1927, 
189,000 foreigners, equivalent to 12 per cent. of 
all the workers in the group; in mining, 170,000, 
or 38 per cent.; in transport, exclusive of the 
railways, 19,200, or 10 per cent., and in textiles, 
64,400, or 7 percent. The case is worse if the larger 
undertakings alone are considered, for the propor- 
tion of foreign workers then rises in certain indus- 
tries to as much as one-half the total. In the heavy 
metal industry, which, apparently, does not 
suit the French constitution, one-third of the labour 
employed is foreign. In the past, when England 
was a large importer of labour, those who were 
brought to our shores were trained craftsmen 
who taught our own people new industries. In 
modern: times we have been rather exporters 
than importers of trained men, and many of our 
readers will recall Sir Alfred Yarrow’s protests 
against a course which gave competitors craftsmen 
on whose training much money had been spent 
in this country. We do not know if it is the 
intention of Lens to send trained men to Lanca- 
shire, but we suspect that the Board of Trade 
would refuse permits to all save a few managers 
and overseers. But in the event of the transfer 
taking place, France will be a greater loser of 
employment for her own nationals than she would 
be in other industries in which the proportion of 
foreigners is much higher. This consideration 


can hardly fail to weigh heavily in the scale of 
opposition to the emigration of the factory. 


A Sporting Event. 


A SPORTING event of exceptional interest to engi- 
neers took place on Saturday last at Boston Manor, 
when a team composed of the London Students of 
Civil Engineering and the graduates of the Institution 
of Mechanical Engineers met the students of the 
Institution of Electrical Engineers at cricket and 
tennis. The Electricals won both events, but, as in 
all sportsmanlike contests, the game was far more 
important than the victory. As far as the cricket was 
concerned, the match was a good one, the “ Elec- 
tricals ’? making 120 for eight declared (Joyce 53), 
and the “Civils ’’ and ‘‘ Mechanicals’”’ 89 all out. 
The match, which was entirely arranged by the 
graduates themselves—the challenge emanating from 
the Committees of the “Civils’’ and ‘*‘ Mechanicals’’— 
may have, and we trust will have, important reper- 
cussions on the Institutions themselves. In the first 
place, we trust not only that this solitary match may 
be the forerunner of a sequence of matches, but that it 
may lay the foundation of an Institutions’ Sports 
Club and Ground, and, more important still, that it 
may be the first step towards a closer understanding 
between the three great Institutions. We ought to 
add, to show the official interest that was taken in 
the event, that the President of the Institution of 
Civil Engineers, a past-President of the Institution 
of Mechanical Engineers (representing the President, 
who is absent from the country), and a Member 
of Council of the Institution of Electrical Engineers 





were present. 








The Hamburg Tank. 


HAMBURG AND SCANDINAVIAN MEETINGS. 


bo a Journal note of June 23rd we recorded briefly 
the opening of the twelfth annual general meeting 
of the Friends and Patrons of the Hamburg Model 
Experiment Tank, which took place on Saturday, 
June 17th, at the Tank, and was followed by a cruise 
on the twin-screw Hamburg-South American motor 
liner “‘ Monte Rosa” to Oslo, Gothenburg, and 
Copenhagen, returning to Hamburg vid the Kiel 
Canal on Sunday, June 25th. We were privileged to 
take part in all the proceedings, which, without excep- 
tion, were excellently carried out, good weather being 
enjoyed most of the time. 


THE TANK ORGANISATION. 


Unlike our own William Froude Tank at Tedding- 
ton, the research work of which is partly supported 


350 m., is 16 m. wide, and 7 m. deep in the measuring 
range, and the carriage is designed for speeds up to 
10 m. per second. The No. II. Tank, which is built 
in line with No. I. Tank and forms part of its total 
length, has a length of 165 m. and a width of 8 m., 
with a depth of 5m. The carriage is designed to 
travel at speeds up to 5 m. per second. This tank has 
a removable bottom, enabling various depths required 
for different experiments to be arranged, and it is 
generally reserved for propeller tests and the trials of 
river boat hulls. The No. ITI. Tank has been specially 
designed for testing models of high-speed ships and 
seaplanes, and has a total length of 322 m., a breadth 
of 5m., and a depth of 2:5m. The carriagé is stream- 
lined and is completely enclosed, and éan travel at 





speeds up to 20m. per second. A view of the high 








G. Kempf, who is responsible to a board of directors 
and a committee representing public interests, and is 
furthered by a society of friends and patrons of the 
tank, founded in 1922 by Dr.-Ing. E. Foerster, and 
called the Gesellschaft der Freunde und Férderer der 
Hamburgischen Schiffbau-Versuchsanstalt. This 
society was started with a membership of about 
seventy-five and now has more than twelve hundred 
subscribing members. Two years ago it held its annual 
meeting in South Germany and visited Lake Con- 
stance, while last year it arranged an important con- 
ference on ‘‘ The Hydrodynamical Problems of Ship 
Propulsion’ in Hamburg, which resulted in the 
publication of a valuable series of papers and dis- 
cussions.* This year the meeting took the novel form 
of a cruise to Norway, Sweden and Denmark, a special 
feature being an exhibition of precision measuring 
instruments, safety devices, and ships’ auxiliary 
machinery, which was neatly laid out in the Hamburg- 
South American liner ‘‘ Monte Rosa.”” After viewing 
the tank and hearing the welcoming address of 
Dr.-Ing. G. Kempf, arrangements were made for those 
members not taking part in the full meeting to visit 
the ship and view the exhibition of apparatus. 


Tue ‘“ Monte Rosa.” 


The ‘Monte Rosa’”’ is the latest of four 14,000 
gross ton twin-screw motor vessels built and engined 
by Blohm and Voss for the Hamburg-South American 
Line, and is specially designed as a one-class ship for 
South American and cruising services. The principal 
dimensions are :—Length, 160 m.; beam, 20 m.; and 
depth, 16m. She is equipped to carry up to 2400 
passengers in two and four-berth cabins. The dining 
saloons are so arranged that 800 people can sit down 
at one time. The whole of one deck is reserved for 
large public rooms. The propelling machinery com- 
prises a twin-screw arrangement of four six-cylinder 
Blohm and Voss-M.A.N. four-stroke single-acting 
engines with a total output of about 6800 B.H.P. 
Two engines are geared to each shaft. The engine 
speed is about 210 r.p.m. and that of the propellers 
about 75 r.p.m. There are three auxiliary generating 
sets, with a total output of 1050 kW, and exhaust 
gas boilers. We were informed that the overall 
mechanical efficiency is high and reaches over 86 per 
cent. The widest possible use is made of electricity for 
auxiliary purposes and of the waste heat in the exhaust 
gases for the production of steam and hot water. 

As the number of the members of the party was a 
little more than 380, there were excellent facilities for 
the various lectures, inspections of the ship, and 
demonstrations of apparatus which took place. 


LECTURES AND PAPERS. 


At the Tank on Saturday, June 17th, Dr. Ing. W. 
Sottorf read a paper on “ The Influence of Bottom 
Breadth on the Behaviour of Seaplanes and Gliding 
Boats.”” On the same day on the ship Dr.-Ing. 
Pabst gave a paper on “ Precision Measuring Tech- 





nique and its Influence on the Progress of Shipbuild- 





FiG. 1—HIGH -SPEED TANK FOR SHIPS AND SEAPLANES ‘s 


by the Department of Scientific and Industrial 
Research, the Hamburg Tank is conducted by a 
private company, the Hamburgische Schiffbau- 
Versuchsanstalt G.m.b.H., founded to carry out 
scientific investigations with regard to the testing of 
hulls, propellers, and rudders, and researches on the 
hydrodynamical problems connected with ships and 
seaplanes and their propulsion. The laboratory was 
built between 1913 and 1915 and was extended in 
1930 and 1931. Its equipment now comprises four 
different experimental tanks and a cavitation tank 
for propeller tests, generally similar to that presented 
by Sir James Lithgow, which is now being erected at 
Teddington 





The No. 1 Hamburg Tank has a full length of 


speed tank is reproduced in Fig. 1. The smaller 
canal profile testing tank No. IV. has a length of 
90 m., a breadth of 3-30 m., and a depth of 0-35 m., 
and is equipped with a carriage designed for speeds 
up to 5m. per second. The No. V. Cavitation Tank 
for propeller tests has a height of 6 m., a diameter of 
500 mm. in the measuring orifice, a velocity range of 
circulating water up to 13 m. per second, and a range 
of pressure regulation enabling a degree of vacuum 
equal to 95 per cent. to be attained. 

At the opening meeting, held on June 17th, those 
taking part in the visit were shown round the tank by 
the staff, inspected the various departments, and 
witnessed some tests in progress. The work of the 


FiG. 2—METERING ROOM 





tank is carried on under the directorship of Dr.-Ing. 


FOR A SHIP 


ing and Ship Operation.” This lecture was repeated 
at Copenhagen for the officers and crew of the German 
Gunnery Training Ship ‘“‘ Bremse,”’ which was paying 
a visit to that port. On Sunday, June 18th, during 
the voyage from Hamburg to Oslo, six different 
lectures were given, including addresses by Ober Ing. 
G. Dittmer, on ‘‘ The Development of the ‘ Monte ° 
Class of Ship and their Operation”’ ; Dr. Kunze, on 
“ Sound. Signalling Technique for Ship Operation ”’ ; 
Dr. Ing von den Steinen, on “‘ The Behaviour of the 
Ship at Sea”’; Dr. Geiger, on “ Vibration Measure- 
ments on Engines and Ships”; Dr. Dahlmarin, on 
“‘ Stress and Strain Research on a Moving Ship” ; 
Dr. Pabst, on ‘‘ Measuring Apparatus for Sea Use ”’ ; 
* See Tue Exauvekr, January, 6th, 1933. 
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and Ing. H. Schmierschalski, on 
Measuring Apparatus for Self-propelled Models,” 


A lecture which was fully attended and much 


appreciated was one by Vice-Admiral R. M. Rogge, 
on “The Main Mancuvres of the German «nd 


English Fleets, Before, During and After the Battle 


of Jutland,” which was appropriately given while 
passing through the actual waters in which the 
engagement took place. The memory of all those who 
lost their lives in this, the greatest of naval battles, 
was honoured in silence, all standing. Another very 
interesting lecture was Dr. Ing. Kempf’s impressions 
of his recent visit to Japan and scientific develop- 


ment in that country. It is hoped that Dr. Kempf 


will repeat this lecture at a meeting of the Engineers’ 
German Circle next session. At Oslo, the Director 
of the Harbour Board, Mr. Y. Kjelstrup, guve a 
description of the harbour undertaking; while on 
Tuesday, June 20th, the party was received at the 
Oslo University by the Rector, Professor Dr. Saeland, 
and Professor Mérch, of Trondheim. The lectures 
given at Oslo included one on “‘ The Main Ship Types 
of the Modern Norwegian Mercantile Fleet,” by Dr. 
Ing. Danchert-Smith ; and another by Ober-Ing. P. 
Miiller, the Chief Superintendent Engineer of the 
Hamburg-South American Line, on ‘‘ Geared Diesel 
Kngines.” Those delivered in Copenhagen on Thurs- 
day, June 22nd, included one by Director G. Lorenz, 
on “The Development of Copenhagen Harbour ” ; 
by Mr, Hansen, on “ Marine Oil Engines’; and by 
Dr. Ing. E. Goos, of the Hamburg-America Line, on 
“The Development and Future of High-pressure 
Turbines for Ship Propulsion.” On Saturday, during 
the voyage from Copenhagen to the Kiel Canal, 
Director Roux read a paper on “The Automatic 
Control of Propelling Machinery on Board Ship.” 


THE VIsIts AND EXCURSIONS. 


In collaboration with organising committees in 
Oslo, Gothenburg, and Copenhagen, an enjoyable 
programme of visits and excursions was arranged. 
During the absence of the main party from the ship, 
an opportunity was taken to show those visitors inter- 
ested in technical matters the exhibition of instru- 
ments and the ship herself. At Oslo excursions were 
made to Holmenkollen and the Tryifjord, and also 
to the Norwegian Folkemuseum, on the Island of 
Bygd6, where considerable interest was taken in the 
well-preserved Viking ships. At Gothenburg the 
party visited the Trollhatten water power station, 
and inspected the 200,000 H.P. water turbine 
installation, the ship locks, and the Gothenburg- 
Stockholm Canal, and other features of this large 
hydro-electric plant. A halt was made on the return 
journey to Gothenburg to allow a small party to 
visit the S.K.F. works of the Swedish Ball Bearing 
Company. In the afternoon several members availed 
themselves of the opportunity offered them to visit 
the Gétaverken shipyard and engine works, and were 
shown round by Dr. H. Hammar and his technical 
staff. We were interested to note that all the berths 
were occupied, and that several Gétaverken-B. & W. 
type oil engines were going through the shops. In 
the evening the visitors were the guests of “ S.K.F.” 
at the seaside restaurant of ‘‘ Langedrag.”’ The 
events in Copenhagen included a reception by the 
Burgomeister in the Rathaus, and visits to Burmeister 
and Wain’s establishments, the Carlsberg Brewery, 
the harbour works, and the Thorvaldsen Museum, and 
Glyptothek. On Friday, June 23rd, a visit was paid 
to Hilleréd and the Castles of Fredensborg at Hilleréd 
and Kronborg at Elsinore were visited, the return 
journey being made by the coast road to Copenhagen. 
On the last day, Sunday, June 25th, the passage 
through the Kiel Canal was made in fine weather, 
which gave a good opportunity to see the canal works 
and the fine railway bridges which span the canal. 
Hamburg was again reached shortly before six o’clock 
that evening. 


THE EXHIBITION. 


The space at our disposal will not allow more than 
a brief mention of the thirty-seven or more exhibits 
of instruments and apparatus shown on the ship. 
We have chosen for illustration a view of the Messzelle 
or ship’s metering room, which will give some idea 
of the modegn tendency in mercantile and naval 
practice to apply power station principles to ship 
uses. This tendency has been followed, we under- 
stand, in the most recent ships of the German Navy. 
The instruments were supplied by various specialist 
firms, and the fireproof steel bulkhead construction 
and steel furniture was designed by the Mauser 
Werke, of Cologne. Each panel consists of two steel 
sheets held together by channel-shaped stiffeners 
welded to them, the intervening space being packed 
with glass wool as a sound and _ heat-insulating 
medium. A half round joint of simple form is used 
to connect the panels together, and the construction 
is one which is claimed to show a considerable saving 
in weight, compared with wood partitions. Another 
novel exhibit was an electrical resistance indicator, 
with an optical attachment shown for the first time 
by Dr. Rumpff, of Bonn. It was connected to one 
of the auxiliary engines and demonstrated in opera- 
tion. Many of the other exhibits have been referred 


to in our Leipzig Fair articles and at other times. 
In conclusion, we would offer to Dr. Ing. Foerster 
and his staff our sincere congratulations on the success 


“Driving and 


be a special international meeting in connection with 
the Institution of Naval Architects and the William 
Froude Tank, and we make the suggestion that on 
that occasion an opportunity might well be taken to 
show to our Continental friends: what British instru- 
ment making and optical firms are prepared to do in 
the matter of new designs of apparatus connected with 
tank research work for ships and seaplanes, and ship’s 
navigating and auxiliary safety devices, both for the 
bridge and engine-room. 
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Thermodynamics Applied to Heat Engines. By E. H. 
Lewitt, B.Sc., A.M.I. Mech. E. London: Sir 
Isaac Pitman and Sons, Ltd. 1933. Price 12s. 6d. 


THERE are now so many textbooks. on thermo- 
dynamics for engineering students that every new one 
would seem superfluous unless it can be justified, 
either by carrying the subject further than before 
or by presenting it in some new and better light. To 
do either of these things has become very difficult, 
and there are critics who would say that no book 
which has appeared since Ewing’s classical ‘‘ Thermo- 
dynamics for Engineers ’’ was published in 1920 has 
even approached the standard of clear exposition 
which was then set. The present work purports to 
cover the syllabuses of the B.Se. (Eng.) and the 
A.M.I. Mech. E. examinations in thermodynamics 
and ranges over the familiar ground of Perfect Gases, 
Steam, Air Compression and Refrigeration, Steam 
Engines, Turbines, Internal Combustion Engines 
and Fuels, in just under 350 pages. The treatment 
also mostly follows along familiar lines. The volume, 
however, gives one the impression of having been 
compiled without sufficient regard to the duty of an 
author, especially when writing for students, to 
express himself accurately and unequivocally. 
As an example we may quote three sentences to be 
found in the section dealing with perfect gases. We 
read: ‘‘A perfect gas is the name given to the 
natural state of any substance of which the evapora- 
tion from the liquid state is complete. Within the 
temperature limits of applied thermodynamics, such 
gases as oxygen, nitrogen, hydrogen, air, &c., may be 
regarded as perfect gases. . Once a vapour 
is superheated it behaves as a perfect gas.” Now, the 
first and third of these sentences are simply untrue, 
while the second only holds if such common industrial 
processes as the liquefaction of gases are considered 
not to come within the “‘ temperature limits of applied 
thermodynamics.”’ Had the student been told that a 
perfect gas was an imaginary substance, conforming 
exactly with the equation P V=R T, which no actual 
gas can do because of its molecular constitution, he 
would have had the matter simply, accurately, and 
in a nutshell. By maintaining that any dry gas is a 
perfect gas, the author not only attempts to alter the 
meaning of well-established terms, but starts the 
student off with ideas which are fatal to any under- 
standing of the physical aspect of thermodynamics 
and of Callendar’s Equation of State. 

The impression of hasty writing is given by a 
certain carelessness of expression too often found. 
Sometimes it is merely irritating, but at others it 
may well cause confusion in the mind of a beginner. 
The reader is told, for example, that the Carnot 
cycle “‘has the greatest efficiency of any known 
cycle,” and a few pages later on he learns that 
“‘ Other cycles have been devised, such as the Stirling 
and the Ericsson cycles, which have the same effi- 
ciency as Carnot’s cycle.”” Again, from the section 
dealing with the throttling of gas through a porous 
plug, which is somewhat unhappily described as 
“free unresisted expansion,’ we may quote the 
following consecutive sentences:—‘“‘ . . . there 
is no change of temperature during this type of 
expansion. It should be noticed that this expansion 
cannot be regarded as isothermal because no work is 
done. For the same reason it cannot be regarded as 
adiabatic. Actually there is a minute drop of tem- 
perature in this kind of expansion, which is known 
as the Joule-Thomson Effect.’”” Why a change of 
state at constant temperature may not be called by a 
name which means exactly this and nothing else, it is 
somewhat difficult to understand. But, in any case, 
a book purporting to cover the requirements of the 
B.Sc. degree might at least be expected to deal a little 
more accurately, even if no more adequately, with 
the Joule-Thomson Effect, which provides the whole 
basis of our knowledge of the properties of steam. 
Even what little is said is inexact, forevery gas becomes 
warmer instead of getting cooler as the result of being 
throttled, if its initial temperature exceeds a certain 
critical temperature peculiar to each kind of gas. In 
the case of hydrogen, this critical temperature is so 
low that this gas is always heated instead of cooled 
by throttling at ordinary temperatures. These facts, 
and their physical explanation, ought certainly not 
to be unknown by any candidate for an engineering 
degree. 

- In connection with the efficiencies of boilers and 
internal combustion engines the author says that the 
lower calorific values of the fuels should be used for 
purposes of calculation, without warning the student, 
however, that the Heat Engine Trials Committee, 


laid it down most definitely that the higher calorific 
value should always be used. A further sign of want 
of touch with engineering practice is the statement 
that the Parsons turbine is the only example of the 
reaction type: The Ljungstrém turbine is, of course, 
@ pure reaction machine. 

The book is well printed and indexed ; the numer- 
ous examples for students to work out are a useful 
feature, and the development of the standard 
equations calls for no comment, but where the author 
appears most seriously to fail is in his presentation of 
the fundamental principles of the subject on which he 
has written. 
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SIXTY YEARS AGO. 





Two singular ships were described in our issue of July 
llth, 1873. The first was the circular iron-clad man-of-war 
‘“* Novgorod,” designed for the Russian Navy by Admiral 
Popoff. This vessel was built at St. Petersburg and was 
subsequently shipped in pieces to Nicolaef, a port in South 
Russia, where she was re-assembled and launched. She 
was perfectly circular with a diameter of 101ft., a draught 
of 13ft. 2in., a freeboard of lft. 9in., and a displacement 
of 2491 tons. Her upper deck rose towards the centre, 
where it had a height of 5ft. lin. above the water line. 
The sides were vertical and the bottom quite flat, the 
connection being made by an easy quarter bend. At the 
centre of the upper deck a revolving turret containing two 
llin. breech-loading guns was mounted. Fore and aft 
of the turret were two chimneys. The fore and aft direc- 
tion was defined by twelve keels, 8in. deep, arranged 
parallel to and equidistant from each other on the bottom 
of the hull. The propelling equipment consisted of six 
pairs of compound engines, each of 560 indicated horse- 
power, driving screws and supplied with steam by eight 
boilers working at 34 1b. pressure. The hull was heavily 
armoured, and was divided into thirty-six water-tight 
compartments. Apparatus for firing torpedoes in any 
direction was provided. The Lord High Admiral of 
Russia, the Grand Duke Constantine, had proceeded to 
sea in the ship on a short cruise. A speed of 6 knots was 
realised. The vessel was reported to be very seaworthy, 
and it was noted that she slid rather than ploughed her 
way through the water., She turned quickly, the axis, 
of turning being almost coincident with the centre of her 
circular hull. . . . The second peculiar vessel was a 
channel ferry steamer designed by Mr. W. M. Neilson, 
of Hyde Park Locomotive Works, Glasgow. This ship 
was to be double-ended with a length of 350ft., a beam 
of 75ft., and a draught of about 8ft. Towards each end 
she was to have a pair of paddle wheels, each of the four 
wheels being driven by a separate engine in order that the 
control of the vessel by means of her bow and stern 
rudders might be supplemented. The two middle quarters 
of the ship’s length were to be subdivided by a pair of 
longitudinal bulkheads constituting central wells within 
which two keels were to be housed. It was intended that 
immediately after the vessel had left port these keels were 
to be lowered so as to project about 8ft. below the flat 
bottom of the hull. For “‘ ladies and passengers of delicate 
health,”’ swinging cot sofas were to be provided in special 
saloons. These sofas were to be covered in on all sides 
by. curtains, “ so that the eye could not rest on any moving 
object.” It was contended that by these means “ sea- 
sickness in the most fastidious or delicate traveller would 
be avoided at least as effectively as by the use of a Bessemer 
Saloon.” We have no knowledge of this steamer having 
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L.M.S. 


‘Pacific’? Locomotive. 
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N Wednesday last, a new passenger locomotive for the 
London-Glasgow service arrived in Euston. We are 
indebted to Mr. Stainer for the following description and 
illustrations of it. 
As the result of about six years’ experience with the 
* Royal Scot ” locomotives, which have given very satis- 
factory service for the loads for which they were designed, 
it has been considered desirable to experiment with a still 
more powerful type of locomotive capable of hauling 
heavier trains of 500 tons loading between Euston and 
Glasgow. Previous experience has shown it to be desir- 
able to provide an improved boiler with a grate area of 
45 square feet to ensure satisfactory combustion during 
such long through runs. This large grate calls for a wide 
fire-box to permit efficient firing and also a trailing truck 
of the Bissel type to carry the heavier weight at the 
trailing end of the engine. The wheel base thus develops 
into a 4-6-2 2 arrangement, which is generally known as the 
* Pacific *’ type. 
The tenders for these engines have been increased in 
both coal and water capacity to meet the heavy require- 
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lation. The feed water is supplied through top feed 
valves, which are covered with a domed casing, the super- 
heater header and regulator being a combination fitting 
provided in the smoke-box. 

The operation of the regulator is by the usual type of 
handle conveniently placed in the cab. 

An exhaust steam injector with 12 mm. cones is pro- 
vided on the fireman’s side, and a live steam injector with 
13 mm. cones on the driver’s side of the engine. 

The superheater is a special design so proportioned as to 
give sufficient superheat combined with maximum 
evaporation. 

Boiler Mountings.—The safety valves are of a standard 
pop type, and the old Caledonian design of whistle has 
Been adopted, which gives a melodious note. Due to the 
restrictions of the gauge, it has been necessary for the 
whistle to be fitted in a horizontal position. 

The railway company’s standard type of water gauge 
frames and protectors and other standard boiler fittings 
are used wherever possible. 

All steam supplies to the various fittings controlled from 


250 Lb. per sq. in. 








cylinders on to the leading coupled axle, which is of the 
built-up type. Each cylinder is provided with an 8in. 
diameter piston valve operated by Walschaerts gear, the 
travel being 7jin. To ensure an efficient steam distri- 
bution to each cylinder each valve is provided with an 
independent gear. 

The coupling and connecting-rods are made of high- 
manganese molybdenum steel, and special attention has 
been given to the lubrication of the crank pins, big and 
little ends, and other motion parts to ensure sufficient oil 
capacity for long through runs. 

The coupled wheel centres are steel castings and the 
balance weights consist of built-up steel plates, the 
requisite amount of weight required being provided by 
filling in between the plates with lead. The usual procedure 
of determining the correct amount of balancing in each 
pair of wheels is checked by testing in a wheel balancing 
machine. 

Azle-boxes for Coupled Wheels.—The coupled axle- 
boxes are steel castings with pressed-in brasses, and ample 
bearing area has been provided. Oil is mechanically fed 
to the crown of each axle-box. The underkeeps fitted to 
the axle-boxes are of ample capacity and an oil pad is 
provided. 

The intermediate and trailing axle-boxes are arranged 
to allow the underkeep to be withdrawn while the axle- 
box is in place. The leading crank axle does not permit 
this for the leading boxes. 


Mechanical Labrication.—A mechanical 
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Boiler —Barrel, 20ft. 7;in.; diameter outside, 5ft. 
increasing to 6ft. 4fin. 

Fire-box.—Outside, 8ft. 6in. by 
7ft. 7jin. by 6ft. lin. and 5ft. 2in.; height, 6ft. 
and 5ft. 2fin. 

Tubes.- 

Large tubes, sixteen 5}in. 


by ll S.W.G. 


ments, 4000 gallons of water and 9 tons of coal being 
provided. 

The standard type of water pick-up gear has, of course, 
been arranged on the tender, and in addition ‘‘ Timken ” 
roller bearings have been fitted to the six tender wheels. 

The leading dimensions are as follows :— 
16}in. diameter by 28in. stroke 
Walschaerts long travel, 7}in. 
6ft. 6in. diameter 

Boiler. 
250 lb. per square inch 
190 square feet 
2523 square feet 


2713 square feet 


Four simple cylinders 
Valve gear dy Sate 
Coupied wheels .. 


Boiler pressure . 
Fire-box he spear surface 
Tubes , 


Total 

370 square feet 

Grate area... .. 45 square feet 

Tractive effort . 40,300 Ib. at 85 per cent. boiler pressure 
Boiler barrel, tapered from throat plate to the smoke-box 

tube plate. 


The fire-box is of the Belpaire type. The water legs 
have been carefully proportioned to ensure efficient circu- 
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9in., 


7ft. lin. and 6ft. lin.; inside, 
8iin. 


-Superheater elements, sixteen ljin. diameter outside 
diameter 
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44 Length Over Buffers 


outside by 11 8.W.G.; 
Heating Surface.—Tubes, 2523-0 

190-0 square feet ; total, 

heater, 370-0 square feet. 
Grate Area.—45-0 square feet. 
Tractive Effort.—40,300 lb. 


square feet ; 


WEIGHTS AND LEADING DIMENSIONS 


the cab are taken from a manifold fitted at the top of the 
fire-box back plate, and this is provided with a main shut- 
off valve. 

Smoke-box.—Special attention has been given to the 
arrangement of the steam and exhaust passages from the 
cylinders to ensure maximum efficiency being obtained, 
and a jumper blast-pipe cap is provided so that, when work- 
ing under heavy conditions, excessive back pressure is 
avoided. A deflector plate is also provided in the smoke- 
box to equalise the draught over the whole of the boiler 
tubes. 

Ashpan.—The provision of sufficient primary air to the 
large grate is controlled by three separate damper doors 
fitted at the front, middle, and rear of the ashpan, with a 
separate control handle in the cab for each damper. In 
addition to this, side dampers are provided between the 
foundation ring and the ashpan, so that a good air supply 
is available at the sides of the grate further to promote 
efficient combustion. These side dampers are also con- 
trolled from the cab by means of a separate handle. 

Cylinders and Motion.—The two outside cylinders 
drive on to the middle coupled axle, and the two inside 


outside by 7 8.W.G. Small tubes, 170 2}in. diameter 
20ft. 9in. between tube plates. 

fire-box, 
2713-0 square feet ; super- 


ne ee a > 


Engine. Tender. 
t. c q. t. ¢. q. 


Weight light -- Py: 
196 1G) Sy eae 6 


Weight loaded ae 

Total weight of engine and 
tender light .. -- 

Engine and tender loaded 158 12 0 


lubricator of the railway company’s standard design has 
been provided to lubricate the pistons and valves, and the 
oil is thoroughly atomised by a jet of steam before arriving 
at the point to be lubricated. 

Spring Gear.—Special attention has been given to the 
design of the laminated bearing springs which are pro- 
vided on all the coupled wheels, and this, in conjunction 
with the bolster type bogie and truck, results in a smooth- 
riding locomotive. 

A ribbed section of steel plate is. used, the material 
being a silico-manganese steel, and the plates are fixed in 
the buckle by means of a wedge cotter. 

The spring hangers are of the screwed type with a 
knuckle thread, so that independent adjustment can be 
obtained. 

As an experiment one of these engines will be provided 
with compensating beams, to enable observations to be 
made in order to ascertain whether a better running engine 
is thus obtained. 

L Four-wheeled Bogie.—The leading four-wheeled 
bogie is provided with side bolsters and a carefully designed 








bogie side check spring arrangement. 
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In view of the long wheel base of this bogie, 7ft. 6in. 
bar frames are provided as a means of keeping down the 
weight. 

Trailing Truck.—The trailing truck is a specially 
designed Bissel, the arm of the truck being anchored 
to a stretcher carried between the main frames. The load 
on this truck is transmitted from the main frames by 
means of side bolsters, and a carefully designed check 
spring arrangement has been adopted. 

Cab.—The drive is on the left-hand side, and care 
has been taken to arrange all controls in the cab for the 
convenience of the enginemen. Tip-up seats are provided, 
so that as much comfort as possible is available. 

On each side of the cab two sliding windows are pro- 
vided, and on the driver’s side, on the outside of the cab 
# small window is fitted to act as a draught protector when 
looking out beyond the cab side. 

Brakes.—Steam brake is provided on the engine, the 
power being applied to the six coupled wheels only. The 
brake is controlled from the driver’s brake valve in the 
cab, which also automatically operates the vacuum brake 
on the train. 

Sanding Gear.—Hand sanding is applied to the front of 
the leading coupled wheels, and at the front and back of 
the middle coupled wheels. Behind the trailing wheels a 
water jet is fitted, which automatically comes into action 
when the leading sanding jets are in operation, so that after 
the engine has used the sand the trails are cleaned with 
hot water to prevent interference with the track circuits. 








Carriage Warming.—The railway company’s standard 
type of carriage warming apparatus is fitted. 

Tender.—The tender capacity has been increased so 
as to carry 9 tons of coal and 4000 gallons of water, and 
with the exception of the introduction of ‘“‘ Timken ” 
roller bearings for each of the wheels, the tender is built 
on conventional lines. 

Another interesting feature is that the intermediate 
buffing gear is controlled by a laminated spring, to which 
are attached the main centre draw-bar and the side 
buffers, the latter being of a special design, the faces of 
which ride on inclined planes provided on the engine hind 
buffer beam, this arrangement being adopted as a means of 
improving the riding of the engine. 

Steam brake is provided on the tender to each of the six 
wheels, and is applied simultaneously with the steam 
brake on the engine. A hand brake is also fitted. 








Three New Thames Bridges. 


At the head of this page we illustrate the three new 
bridges over the Thames that were formally opened last 
Monday, July 3rd, by the Prince of Wales. They are 
situated at Hampton Court, Twickenham, and Chiswick 
respectively, and though all are of distinctly modern 
design and all constructed in reinforced concrete, they are 





architecturally very different from one another. Sir 
Edwin Lutyens designed Hampton Court Bridge to replace 
the older iron structure, which had, for many years, been 
too narrow for the needs of modern traffic, and which, 
now that the Hampton Court-Esher road has been com- 
pleted, would have proved entirely inadequate. The 
new bridge is formed in three of 90ft., 105ft., and 
90ft. respectively ; has a clear width between parapets 
of 70ft., and carries a roadway 40ft. in width. Its Portland 
stone facings and brick panels give a general effect which, 
though modern in conception, harmonises aptly with the 
Palace near by. The work of construction was carried 
out by Holloway Brothers (London), Ltd., of Miilbank, 
under the direction and to the engineering designs of Mr. 
W. P. Robinson, M. Inst. C.E. 

The other two bridges were both built to carry a new 
arterial road. At Twickenham the three river spans are. 
98ft. 4in., 103ft. 4in., and 98ft. 4in. in length respectively, 
while there is an approach 688ft. long on the Middlesex 
sidé, about one-half of which is a viaduct. A width of 
70ft. between parapets is provided. Boldly enough 
the architect, Sir Maxwell Ayrton, in collaboration with 
Mr. A. Dryland, and Considére Constructions Litd., of 
Darlington, has struck an interesting note by emphasising, 
rather than concealing, such features as hinges and 
expansion joints. The firm of Aubrey Watson, Ltd., of 
Westminster, carried out the work. 

The remaining bridge, that at Chiswick, was designed 
by Sir Herbert Baker, in collaboration with Mr. A. Dryland 
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and Considére Constructions, Ltd. Its treatment is more 
conservative than that of Twickenham Bridge. With a 
central span of 150ft., side spans of 125ft., and two land 
spans of 61ft. 6in., the bridge carries a 40ft. roadway and 
two 15ft. pathways. It is faced entirely with Portland 
stone. 

The costs of the three structures in the order in 
which they have been mentioned were £170,000, £191,206, 
and £208,284 respectively. 








A Railbus. 


‘TsERE has recently been produced by Sir W. G. Arm- 
strong, Whitworth and Co., Ltd., the new light oil engine- 
driven “ railbus,” which is illustrated by the photographs 
reproduced on this page. It is claimed that it is the lightest 
‘‘ sixty-seater ” self-propelled rail coach made in Great 
Britain, With a total weight in working order of 17} tons 
it seats seventy-one passengers, or, if built with a luggage 
compartment, fifty-seven. igned for frequent high- 
speed local services on which competition with road 
vehicles has to be met, it has been given a high rate of 
acceleration and is not intended to haul trailers. For the 
latter purpose the heavier vehicle, to which frequent 
reference has been made in our columns and which is now 
running on the L.N.E.R. under the name of the “ Tyneside 


Venturer,” is more suitable. The following table gives at 
a glance particulars of the new vehicle :— 


Length over body .. 
Maximum width 
Height above rail level 
Bogie wheel base .. .. .- .-- 
Distance between bogie centres . . 
Diameter of wheels SBS Pi aes net ma 
Total weight of railbus in working order 
with 95B.H.P.engine .. .. .- «- 
Maximum axle load with car loaded .. 
Total weight of railbus in working orde 
with 140B.H.P.engine .. .. .. 
Maximum axle load with carloaded .. 


An interesting feature of-the design is that a compromise 
has been made between the requirements of good visibility, 


52ft. 6in. 
8ft. 11}in. 
11ft. 11}in. 


Tit. 


17 tons 134 cwt. 
5} tons 


18tons 17 cwt. 
6 tons 





DRIVER’S CAB OF RAILBUS 


accessibility, &c., and the increase of efficiency brought 
about by streamlining. It was felt that an extra mile or 
two per hour above 60 m.p.h. would hardly offset the extra 
expense, poor visibility from the cab, and valuable space 
occupied in a running shed of a more spectacular design. 
The ends of the coach are therefore sloped and curved, 
and a deep skirting surrounds the frame. The engine, of 
the high-speed Armstrong-Saurer type and alternatively 
of either 95 or 140 B.H.P., is placed in the centre of the 
railbus between the underframe members and below the 
floor. Maintenance work and inspection is provided for 
by wide trap doors in the floor of the central vestibule. 
Electric transmission was adopted in preferenee to mech- 
anical on account of its complete flexibility and because 
it was believed to be less exacting on the engine than 
gearing. The final drive is by a traction motor rigidly 











mounted in the underframe, a cardan shaft and Craven- 
Guest worm drive. Two radiators mounted one at each 
end of the car opposite openings in the skirting provide for 
engine cooling. As can be seen from one of the photographs 
reproduced, the controls in the driver’s cab are very 
simple. Three levers working in a slotted cover work the 
throttle, forward and reverse, and the engine stop and 
start. It is interesting to note that instead of the more 
usual type, Ferodo-lined internal expanding brakes have 
been fitted, operated upon each bogie by a small com- 
pressed air cylinder. A Westinghouse compressor, motor 
driven, maintains the necessary air pressure. We under- 
stand that extended trials of the vehicle in many and 
varied conditions are to be carried out. 








The “Dingymota.” 


THE range of duties for which the “‘ Dingymota,” made 
by Brooke Marine Motors, Ltd., of Lowestoft, is suitable 
has recently been enlarged to include those not directly 
concerned with propulsion. It will be remembered that 
this engine is of the single-cylinder variety, giving 
2/4 H.P. It is now supplied with a bed-plate on which 
can be mounted a 3/4 kW dynamo for voltages up to 100 ; 
with another similar bed-plate the engine is suita! 'e for 


“SIXTY-SEATER*' RAILBUS 


driving a centrifugal or gear pump; or as illustrated in 
the accompanying engraving, it can be arranged to drive a 
belt pulley. The usefulness of the machine will be much 
increased by this expansion of purpose, for, being easily 
portable, it could, for instance, be transferred temporarily 
from the dinghy to the parent ship for pumping out 











THE ‘“* DINGYMOTA”"’ 


bilges or generating current. Other applications will 


suggest themselves. 








A Degreaser. 


- THERE has been brought to our notice by the Service 
Equipment Company, Ltd., of Leeds, a new degreaser 
that the firm has just put on the market. It consists of 
a rectangular galvanised steel tank, 3ft. by lft. 6in. by 
2ft, 6in. deep internal. The bottom third of this tank 
accommodates trichlorethylene, while the top third is 
surrounded by jackets through which condensing water 
is passed. In use the trichlorethylene is boiled by steam, 
gas, or electricity, and a gentle flow of water is allowed 
to pass through the jackets. Dirty or greasy parts are 
rapidly cleaned by being dipped into the boiling fluid, 
grease and oil being melted and absorbed very quickly. 
As the parts are withdrawn the trichlorethylene evaporates 
and is recondensed on the water jackets at the side of the 
tank. Where chemical freedom from grease is required 
for other processes, it is better, though less rapid, only 
to immerse the parts in the vapour. For this purpose a 
tray is provided in the upper part. Liquid trichlorethylene 
boils at 192 deg. Fah., and has a specific heat of 0-223, 
so that the heat required to operate the tank is small, 
while the parts are not subjected to overheating. Theoretic- 
ally, all the vapour rising from the boiling liquid is con- 
densed on the cold water jackets and returned without loss. 
Actually, however, a loss of about 4 to 1 gallon per ton 
of parts cleansed occurs, the exact figure depending 








on the nature of the parts and the care of the operator. 
The condensed solvent on the water jackets is, of course, 
clean. It may either be run back to the base of the tank, 
or collected in a ledge beneath the jackets and directed 
into a separate container. In this way all the trichlorethy- 
lene can be removed, clean, while the dirty oil and grease 
is left at the bottom of the tank for removal through a 
manhole. Trichlorethylene is not inflammable, but as, 
if inhaled in quantity, it has a narcotic effect, the degreaser 
should be situated in a well-ventilated place. The lids 
on the top of the tank are arranged to open centrally, so 
that large parts hanging on chains may easily be accom- 
modated. 








THE tachometer illustrated, and named by its makers, 
the Budenberg Gauge Company, Ltd., of Broadheath, 
near Manchester, the ‘ Orbit,” is a development from the 
centrifugal cross-pendulum type made by that firm. 
Indeed, a similar mechanism is used. It takes the form 
of a duplicated spring-loaded ‘ governor,” which is 
carefully balanced, stable at constant speed, and powerful 
when in motion. The movements of the ‘“ governor” 
are transmitted to the pointer through a train of gear 
wheels having accurately cut involute teeth whilst damping 


to smooth out slight irregularities of drive and cyclic 
variations is provided by an air vane driven at @ high 
comparative speed. As to other details, it was to be 
expected that the instrument would be made in a number 
of speed ranges suitable for various applications and in 
different mountings. That shown in the engraving, for 
instance, would suit a turbine whose normal speed was 
3000 r.p.m. The calibration of the scales of these instru- 
ments is carried out individually. Point by point the 














“ ORBIT’? TACHOMETER 

scale is’ marked off by comparison with standard test 
instruments. The instrument has a 6in. dial and a scale 
14in. long. 








Plating Barrels. 

Txe plating barrel illustrated in the accompanying 
engraving is made in two sizes, the ‘“‘ Major” and the 
“ Minor,” by W. Canning and Co,, Ltd., of Birmingham. 
The “‘ Major ” takes 4 and the “‘ Minor ” 1 pint of articles. 
Since the general construction of the device will be clear 
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from the engraving there is no need for us to enlarge 
upon it. The barrel is driven through a worm from a 
belt pulley. The device is suitable for electro-plating 
on any process, and the makers recommend that where 
the number of pints warrants it one barrel should be used 
for each process. If, however, more than one process is 

















ELECTRO-PLATING BARREL 


to be carried out with one barrel, the anode is changed 
with the solution; the container is thoroughly swilled 
out and an adjustable anode spindle is fitted. 








BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 





RUBBER CONVEYOR AND ELEVATOR BELTING. 


No. 490—1933. In this specification three grades of 
belts are provided for according to the class of material 
to be carried. Requirements covering the quality of the 
rubber cover and of the cotton fabric from which the belt 
is made are defined. Clauses are included relating to the 
spacing of the joints in the plies, together with tolerances 
on the width and other details of construction. Tests 
on the finished belt are laid down and the methods in 
which these are to be made are given in full in a number 
of appendices. Recommendations are also included 
in one of the appendices with regard: to installation condi- 
tions, whilst in another appendix the classes of materials 
with which the three grades of belt should be used are 
indicated. 





PRECAST CONCRETE SLABS. 

No. 492—33. This is a specification for Precast Concrete 
Solid Partition Slabs. The sizes specified do not coincide 
exactly with existing trade practice, and as they entail 
some alteration to manufacturers’ plant, it is provided 
that they shall not become generally -operative until 
January, 1935. In addition to the general specification 
clauses, tests are included to determine transverse strength, 
drying shrin , moisture movement, loss on ignition, 
and density. Notes on suggested methods of test for 
clinker aggregates which will be of assistance to manu- 
facturers in making British Standard slabs are included. 
With regard to the cost of carrying out the specification 
tests, the interests of the user and manufacturer are met 
in a standard form of clause which is being adopted 
generally in the British Standard Specifications. This 
calls for the supplier to bear the cost of the tests in the 
event of the results indicating that the material does not 
comply with the specification, and places the charge on the 
purchaser where the goods conform to the requirements. 

The Institution is now engaged in preparing British 
Standard Specifications for Precast Concrete Hollow 
Partition Slabs and Precast Concrete Hollow Walling 
Blocks, and drafts of these specifications will be available 
in the course of the next few months. 








TuE Reichsbahn is going to order two further express 
rail cars of the ‘‘ Flying Hamburger” type. It is intended 
to have a reserve car for the express service between 
Hamburg and Berlin, and to experiment with fast services 
between Berlin and Dresden. Tt will be remembered that 
the “‘ Flying Hamburger ” is equipped with two Maybach 
twelve-cylinder engines, each developing 410 H.P. at 
1400 r.p.m. In the new cars engines of this type will be 
retained. 





Depreciation of Currency and Exports.” 


By D. SCHINDLER-HUBER, Chairman of the Oerlikon Company. 


PRACTICALLY everybody agrees, at the present day, that 
@ permanent recovery of the Swiss is quite 
impossible until the country eS its former export 
position. Although the importance of the industry 
for the Swiss economic life is often belittled for agitative 
reasons, an objective observer cannot fail to see that, if 
the export industry disappears, business, trade and agri- 
culture will lose, at the same time, to a great extent, the 
foundation upon which their existence has been based up 
to now, In the case of many trades, however, the neces- 
sity of maintaining exports entails also the necessity of 
maintaining the industries run on a large scale, as, in 
many branches of industry, large concerns are the only 
ones that can deal with foreign competition, in view of the 
fact that they alone are capable of bearing the burden of 
carrying out technical research, of developing new designs, 
and of building up the complicated sales organisation 
required. As the task of restoring to the export industry 
its ability to meet competition, through the natural process 
of adjusting costs, presented difficulties, a number of 
countries have endeavoured to achieve the same object, 
by indirect means, by resorting to depreciation of currency. 
A careful investigation of the results attained there should 

4 an indication as to the course Switzerland should not 
ollow. 

England is a case in point. The English exports dropped 
from £570-8 million in 1930 to about £390-6 million in 
1931 and the only remedy appeared to be to go off the 
gold standard. Nearly every English newspaper e 
therefore a feeling of relief at the decision to go off 
standard. The English exports should, however, have 
risen, seeing that England could offer her foreign customers 
the advantage in the matter of price resulting from the 
depreciation of currency by more than 25 per cent. The 
contrary actually occurred. The English exports dropped 
from £390-6 million in 1931 to £365-1 million in 1932; 
the latter figure refers to paper £’s. In reality the English 
exports have decreased from £570-8 million in 1930, the 
last year England was on the gold standard, to £265 
million, at the most, in 1932; that is to say, by more than 
55 per cent. The Swiss exports have drop 


gold 


ped, during the 
same years, from 1767 million franes in 1930 to 801 million 
francs in 1932; that is to say, also exactly by 55 per cent. 
These figures rene eRe nearly exactly to the drop in value 
of the turnover of the world’s trade, which the statistics of 
the League of Nations give as about 55 per cent. for these 
years. English exports, as a whole, have not derived the 
slightest advantage from the depreciation of the currency. 

Even at the present day no advantage is being derived 
from the depreciation of currency and the English exports 
are decreasing still. Since the beginning of 1933 English 
paper money abroad is about 30 per cent. below gold 
parity ; in spite of this the value of the English exports 
that amounted to £127-1 million for the first four months 
of 1932 has dropped to £116-1 million for the same months 
of the current year, these figures being expressed in paper 
currency. During the same period the Swiss exports have 
decreased from 297 - 4 million francs to 275-1 million francs. 
Thus, although Switzerland has remained on the gold 
standard, the conditions as regards exports have been even 
somewhat better than in the case of England, 

The other countries with depreciated currencies have 
had exactly the same experiences as England. The 
Swedish exports dropped from 1550 million gold krones 
in 1930 to 944 8 million paper krones in 1932. If we take 
into account the fact that the Swedish krone depreciated 
by about 30 per cent. we obtain a value of about 680 million 
gold krone for the exports in 1932; this means that the 
exports Ghetouaed by more than one-half. The Danish 

onl ke dropped during the same year from 1616 million 
krones in 1930 to 1133 million krones in 1932, 
whieh latter value represents, at —— 800 million 
gold krones, In spite of a depreciation of currency of more 
than 40 per cent., the Danish during the first three 
months of this year have only as an average, to a 
value of $8 anil gid iochen month, as against a 
monthly average of about 135 5 miltion gold krones in 1930. 
There was also a depreciation of the Austrian currency, 
as is well known, as a result of the financial crisis of 1931. 
The currency was, in 1932, generally 25 per cent. below 
parity, while, at the present time, it is about 20 per cent. 
below parity. sige yey yagi 
from 1855 million in 1930 to 762 
“ schillings in 1 32 ; we take into account the 
id value, the decrease has be ‘still far greater than the 
pee in Swiss exports. 

In the foregoing we have adopted the standpoint that 
what is of importance for the economic life of the country 
is the value it gets in return for its exports. If the value 
it gets in return does not cover the value of the exports, 
the wealth of the nation decreases, This can be shown by 
an example. Switzerland exported in 1932 9,172,000 
watches and received in return 86-3 million francs. 
Should Switzerland depreciate her currency to the extent 
of one-third and should she be able to increase her export 
of watches by 50 per cent. to a figure of 13,500,000, she 
would receive in return 129 million paper francs. The 
result would, however, merely be that she would have had 
to do 50 per cent. more work to obtain the same return as 
before. We were thus considering the value of the exports 
and leaving out of account the quantity of goods exported. 

The statistics regarding unem (on es whieh afford 
another means of gauging the condition of trade, lead to 
the same conclusions. In England (excluding the Irish 
Free State) there were, in December, 1930, 1,853,000 
persons fully unemployed ; in January, 1933, after sixteen 
moniths of depreciated currency, the had risen to 

2,280,000, and up to April it had only dropped to 2,070,000. 
The i increase in unemployment in England, in spite of the 
depreciation of currency and the introduction of high 
tariffs, is, however, greater than would appear from these 
figures, as it is well known that, during the interval, much 
stricter methods of control had been oepud and several 





* Translated from an pErrEr in the Newe Zuericher Zeitung of of 
Friday, 23rd June, 1933. 





thousand unemployed had been crossed off the lists. In 
Sweden the number of unemployed rose from 82,655 in 
December, 1930, to 125,924 in December, 1932. In 
Denmark, where the population is smaller than that of 
Switzerland, the number of unemployed increased from 
72,879 in December, 1930, to 138,223 in December, 1932. 
In Austria a figure of 294,845 unemployed was recorded 
in December, 1930, a total which seemed hardly capable 
of being exceeded. In February of this year, however, 
after one year of depreciated currency and stabilised prices, 
there were no less than 401,321 unemployed. According 
to data given in the economic publications of the Swiss 
Central Institute for Furthering of Trade, even the Austrian 
statistics do not include the totality of the unemployed 
and the total number of unemployed in Austria in Feb- 
ruary of this year is estimated at 550,000. In this direc- 
tion, too, it has not been ible to secure any improve- 
ment by going off the gold standard ; in fact, it has not 
even been possible to prevent the conditions from getting 
much worse. 

The receipts of the railways, which can be regarded as 
the third trade barometer, tend to prove the same thing. 
These dropped in Switzerland from 405-4 million franes 
in 1930 to 342-7 million frances in 1932, or if we take the 
receipts in 1930 as one hundred, the decrease has amounted 
to 16 per cent. In Denmark, on the other hand, the drop 
in receipts was, during the same period, 18 per cent.; in 
Austria, 22 per cent.; in England, 27 per cent.; and in 
Sweden, 28 per cent. Holland, which is on the goid 
standard, has, in fact, been in a better position than most 
of the countries with paper currency, with a drop in 
receipts of 21 per cent. The picture is the same if we con- 
sider the shipping statistics. Even 1930 was a year of crisis 
for England ; the tonnage of the outgoing ships, amount- 
ing to 65-8 million tons, was, even then, considerably less 
than in the last pre-war years. This tonnage, however, 
decreased still further in 1932 to 53-4 million tons, and the 
statistics for the first four months of the present year do 
not show any improvement but rather indicate that the 
conditions are worse. 

The idea that the abandonment of the gold standard 
can save the undermined economic structure from collapse 
and place it again on a sound foundation, when considered 
in the light of statistics, proves to be also anerror. In 
Switzerland the number of bankruptcies increased from 
629 in 1930 to 904 in 1932. In most of the countries with 
paper currencies, however, the increase was quite as great 
and even greater; thus, in Sweden the figures rose from 
3066 in 1930 to 4436 in 1932; in Denmark, during the 
same years, from 381 to 617 ; in Austria, from 694 to 1093 ; 
and in England, from 4426 to 4977. If the increase in 
England seems to be smaller than in Switzerland, it must 
be borne in mind that England has been suffering nearly 
for ten years from a crisis, so that many small weakened 
concerns have already been weeded out. Considering the 
duration of the industrial crisis in England, it is surprising 
that there was any increase at all of the bankruptcies 
after the abandonment of the gold standard. 

All these figures and facts that are taken from the latest 
volume of the Recueil de Statistique de L’Institut Inter- 
national du Commerce, in Brussels, and can be regarded 
as thoroughly reliable, tend to show one thing, namely, 
that the mere abandonment of the gold standard does, in 
the long run, do practically nothing to alter the economic 
condition of a country. The case would, of course, be 
different if milliards of new notes were made every year 
and placed into circulation. When this practice was 
carried out in Germany it was practically impossible to 
go bankrupt. The good fortune of the speculators was 
the bad fortune of the economic life of the German nation. 
It is absolutely necessary to eliminate depreciation from 
the economic policy. All the greater and smaller parasites 
of the economic life of the nations must be got out of the 
way, if sound economic conditions are to be ensured ; 
this can only be achieved by the crisis and can only be 
achieved, in the long run, by having a sound currency. 
A depreciation of currency, and more especially a depre- 
ciation of currency by an excessive increase of the note 
circulation, means taxing all creditors and thrifty people, 
the sound portion of the population, in order to save from 
ruin the reckless and insolvent contractors of debts. 

In view of the figures and facts given above, which 
n | definitely show that the abandonment of the gold standard 
can do nothing to help the economic life of a country, 
it may be asked why the United States went off the gold 
standard ; they were in no way compelled to do so through 
lack of gold and must have expected to derive economic 
advantages from it. It is, therefore, proposed to describe 
briefly the developments in America. 

The very acute nature of the crisis in the United States 
is the inevitable reaction after the artificially created 
boom of previous years. The Americans, with the assist- 
ance of their high tariffs, of their limitation of immigration, 
of their policy of high wages, of their trusts, of their 
eredit inflation, of their businesses on the instalment 
system, and with the help of actual subsidies by the 
State (through the Farm Board), have sought to solve 
the problem of how to manufacture cheaply, and, at the 
same time, sell, at high prices, and have achieved this 
feat for a few years. During the boom, all the principal 
commodities were sold, in America, at prices representing 
twice and even three times the production cost calculated 
on a rational basis. In the case of copper, the cost of 
production was about 6 cents and the selling price 18 
cents per pound. In the case of cotton, the cost of produc- 
tion was 6 to 7 cents and the selling price 16 to 17 cents. 
The American farmer could produce wheat at 60 to 70 
cents per bushel, while the selling price, according to the 
views of the American Farm Board, was to be fixed at 
140 cents. The same was the case for petroleum and iron, 
maize and bacon. All producers made enormous profits 
and these enormous profits were used again as basis for 
the valuation of goods, factories, land, &c., which were 
overestimated in value, beyond all measure, and led 
banks to make advances on an accordingly high scale. 
These enormous profits, however, brought about over- 
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production, which finally caused the collapse of all the 
forces of the State, of the trusts and of finance, directed 
against it, and the fall of prices to a level as low as it had 
been high before. Wheat dropped from 140 cents to 
little more than 40 cents, copper from 18 cents to 5 cents, 
cotton from 16-17 cents to 5 to 6 cents, and crude oil, 
which, at the beginning of 1930, was quoted on the New 
York Exchange at 3-10 to 3-60 dollars, is now 
obtainable at 97-117 cents per barrel. With these prices, 
most producers could no longer cover costs, and the banks 
that had lent at the time enormous sums on the strength 
of the artificial profits and the fictitious values of business, 
failed one after the other. Of the 60 milliard dollars of 
deposits inthe American banks, one-quarter can be 
regarded as lost. 

In order to ease this calamitous situation, and more 
especially with a view to helping the farmers, who had 
suffered most, the American Government went off the 
gold standard, and this led to a rise in price of agricultural 
produce. The reason for this is that the American farmer 
who produces a surplus of wheat, maize, bacon or cotton is 
dependent on world market prices, and any depreciation 
of the dollar causes the prices obtainable by him to soar. 
The case would be quite different in Switzerland. The 
agricultural prices in Switzerland are, in a great measure, 
independent of the world market ; in fact, they are higher 
than the world market prices, and a further rise in price 
would be practically impossible in Switzerland, even 
if the country were to go off the gold standard. In the 
latter case, however, the Swiss farmer would have to 
pay considerably more for the foreign products he requires. 
Whereas the proceeds of the sale of his cattle and milk 
would remain the same, he would have to pay higher 
prices for the grain to make bread, for the fodder for his 
cattle, for fertiliser and agricultural machines, for coal 
and iron, fer wool and cotton, and all goods made of these, 
for coffee, sugar and tobacco. The conditions for him 
would be just the reverse of those for the American 
farmer, and would go from bad to worse, as a result of 
the depreciation of currency. 

It is not yet possible to say whether the American 
industries will derive more benefit from the abandonment 
of the gold standard than the industries of England, 
Scandinavia and Austria. Every depreciated currency 
is a currency with a lower purchasing power, and lack of 
sales and over-production in industry can certainly not 
be cured by a general reduction of the purchasing power, 
but rather rendered worse, in the long run. 

The Swiss export industry would derive no permanent 
benefit from the abandonment of the gold standard or 
from inflation, whether it be by increasing or merely 
safeguarding her exports, or by bringing production costs 
to a competitive level. What Switzerland exports, must 
nearly all first be imported from abroad in the form of raw 
materials. With a sound franc, the industry can purchase 
under favourable conditions. The reverse would be the 
case with a depreciated franc, in which no one would 
have confidence any longer. Even the hope that, through 
the depreciation of the franc, the sales proceeds of the 
export industry, expressed in national currency, would 
rise, while the manufacturing costs in the country would 
remain nearly at their former level, is a false hope, as 
shown by the experience in other countries. If Great 
Britain has been an exception in this respect up to now, 
this is due to the continual drop in price, during recent 
years, of the raw materials of her Colonies, conveyed 
by sea to her industries. When, however, the prices of 
raw materials and foodstuff start to rise on the world 
market, the internal price level of the countries with 
depreciated currencies will have to rise too, and wages 
adjustments will, soon after, have to follow price adjust- 
ments. The case of France shows how short-lived these 
exchange advantages are. The French franc, which, before 
inflation, had the value of a gold franc, was depreciated 
down to the gold value of 20 centimes. As a result of 
the rise in internal prices, which has taken place in the 
meantime, these 20 centimes have, however, at the present 
day, a purchasing power of 16 centimes of the old gold 
franc at the most. In addition to this, there is every 
likelihood that in Switzerland the internal price and wages 
adjustments would take place much more rapidly, as the 
results of inflation are universally known, and the cartels 
and trade unions have a great influence on the determina- 
tion of prices. The only result which would accrue from 
the abandonment of the gold standard would be a certain 
and permanent depreciation of our Swiss franc. This 
would, it is true, affect money wherever it may be, whether 
it is hoarded, or whether it is in a savings bank, in bonds 
or in shares. Inflation does not discriminate; it depre- 
ciates the france of the poor as well as the wealth of the 
rich. The industries that cater for the nation’s needs 
would, however, suffer very severely, as a result of the 
depreciation of currency ; the hotel industry would also 
soon learn that, owing to the rise in price of foodstuff 
and in wages they can no longer compete with foreign 
hotel prices. 

The only sound and certain way of solving our present- 
day economic difficulties, and the one affording a clear 
outlook, is to endeavour to reduce costs. Such a policy 
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politicians are conscious of their responsibilities and learn 
to see that it is all-important to make a resolute stand 
against the continual rise in public expenditure. If 
we follow this course, we shall then retain the confidence 
which has been the foundation of the prosperity of 
Switzerland in after-war days. If, on the other hand, we 
resort to currency manipulations, the foreign ‘capital 
which has been entrusted to us during recent years will 
go to our enemies, who will only increase the difficulties 
we have to contend with. The guiding principle of our 
trade policy must, therefore, remain that expressed by 
Federal Councillor Dr. Haeberlin, when he said: ‘‘ We 
must never use our currency for bargaining purposes, at 
the cost of our honour.” 








Att four grouped companies showed an increase in 
goods traffic for the twenty-fifth week. The figures were: 
Great Western, £9000 increase; L.M.S., £15,000; L. and 
N.E., £19,000; and Southern, £2000. The L. and N.E. 
had a rise of £2000 in coal traffic also, wherein the Great 
Western was practically the same as’a year ago. 





Juny 7, 1933 





THREE MILLION VOLT TESTING PLANT 


A*®3,000,000-Volt Testing Plant. 


AN installation capable of an instantaneous impulse 
discharge of current at 3,000,000 volts was recently 
inaugurated by Professor d’Arsonval at the laboratory of 
the Compagnie Générale d’Electro-Céramique at Ivry, 
near Paris, where it supplements a 1,000,000-volt plant, 
which has been in service during the past ten years for 
testing insulating materials. The idea of increasing the 
potential for producing electric impulses of such magnitude 
was to investigate means of protecting high-tension mains 
from excessive voltages, particularly those produced by 
lightning. The plant is more powerful than any similar 
installation on this side of the Atlantic. Its interest also 
lies in the facilities provided to give it flexibility in the 
way of adjusting resistances, which are all accessible, and 
in connecting up the groups of condensers in series or 
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parallel, as. required in order to reproduce easily any 
particular conditions of current and voltage. The building 
containing the plant constitutes a bay, 107ft. by 65ft. 
and 59ft. high. The current is taken from the supply 
mains and stepped up by a transformer to 150,000 volts, 
followed by valve rectification with a kenotron capable of 
handling 300,000 volts, and the charging of the con- 
densers is effected through a liquid resistance in a hollow 
square section porcelain spiral having a length of 42ft. 
The whole plant is controlled by a switchboard in a 
Faraday cage. 

There are 100 condensers in metal boxes, each con- 
taining a number of columns of rolled tinfoil-covered 
paper immersed in oil. Each condenser has a capacity of 
0-5 microfarad, and a maximum tension of 30,000 volts. 
The condensers are carried on a trapezoidal frame built 
up of square section tubes, joined by cast iron lugs, and 
effectually insulated. Its height is 40ft. The condensers 
are arranged in two banks of ten groups of five each, 





connected in parallel for charging. The limit of potential 
is determined by spheres 6in. in diameter corresponding 
with the groups of five condensers on each side, the spacing 
of the spheres being controlled from a distance by a vertical 
shaft and worm gears. Sparks across the gaps put all the 
condensers in series, and when they are discharged the 
voltage is measured by the gap between two brass spheres, 
2 m. in diameter. The lower sphere is mounted on a 
graduated piston in a cylinder, and is raised or lowered 
hydraulically. When the condensers are fully charged to 
the potential of 3,000,000 volts, the total energy released 
at the moment of discharge is 22,500 Joules, and the 
instantaneous maximum power is 9,000,000 kW, the 
instantaneous maximum intensity being 3000 ampéres. 
The condensers can also be discharged in parallel, when 
their capacity of 2 microfarads at 150,000 volts will allow 
of discharges of something like 60,000 ampéres. On the 
occasion of our visit to the laboratory, sparks were 
obtained across a gap between the spheres of 2-02 m., 
which corresponded to a crest voltage of 3,000,000 volts, 
and the spark between points exceeded 4 m. Curves 
showing the voltage variation in relation to time are 
photographed by the cathode ray oscillograph of Dr. 
Berger, of Ziirich. Such curves constitute a valuable record 
for determining the wave shapes for testing insulators, 
transformers, and other apparatus. 

In addition to the 1,000,000 volts installation already in 
service, the plant in the laboratory of the Compagnie 
Générale d’Electro-Céramique for testing insulators com- 
prises a high-frequency set of 500,000 volts of from 
200,000 to 500,000 cycles; a machine for subjecting 
insulators to combined electrical and mechanical stresses, 
or mechanical stresses alone up to 30 tons, for short 
periods ; a machine for combined electrical and mecha- 
nical stresses up to 12 tons for very long periods ; equip- 
ments for thermal tests, puncture tests in an oil tank ; 
and for detecting and eliminating as far as possible the 
causes of electrical disturbances to wireless sets. In the 
case of insulating materials, users nowadays require a 
guarantee that can only be assured by methods that subject 
such materials to the most rigid tests. Photographs of the 
plant are reproduced on this page. ; 








CONTRACTS. 


Ruston AnD Hornssy, Ltd., Lincoln, have recently received 
an order for two crude oil locomotives for the School of Military 
Engineers, Lisbon, Portugal. 

THe WESTINGHOUSE Brake AND SaxBy S1GNAL CoMPANy, 
Ltd., have received an order from Guy Motors, Ltd., for ten 
sets of air brake equipment for trolley omnibuses for Rotherham 
Corporation. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. A. Koynarrp, M.LE.S., A.M.I.E.E., and Captain 
W. H. Pollen, M.C., have been appointed directors of the 
Paterson Engineering Company, Ltd 

Mr. Joun A. Cockin, of Manchester, has been appointed 
Northern Representative for the mechanicals department of 
Redfern’s Rubber Works, Ltd., of Hyde, Cheshire. 


Mr. J. W. Baron, who for the past twenty-one years has 
held the position of chief buyer to Leyland Motors, Ltd., has 
relinquished his appointment and retired on June 30th. Mr. 
W. J. Cox is now chief buyer to the company. 

RicHarpsons WestcarTH-Brown Bovert Ltd. have 
appointed Mr. H. 8. Lewis, A.M.I.M.E., of Birmingham, 
formerly Midlands representative of Richardsons, Westgarth 
and Co., Ltd., as Sales Manager, with headquarters at the 
London. office of the company, 56, Victoria-street, S.W. 1. 


Tue SuBMARINE SianaL Company (Lonpon), Ltd., 9, 
Victoria-street, informs us that it has recently concluded an 
agreement with the International Marine Radio Company, Ltd., 
of Comnsdght House, Aldwych, W.C.2, for mutual co-operation 
in connection with the supply of radio, submarine signalling, 
and fathometer depth-sounding equipments to the Britis 
mercantile marine. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Competition Again. 


During the past week or two reports have been 
current that the Continental steel makers intended to 
make a determined effort to regain some of their lost 
market in Great Britain. In view of the fixed gold prices 
which the Cartel had established, and the handicap of the 
import duties, and the depreciated sterling exchange, it 
seemed unlikely that they would obtain any tonnage 
worth speaking of. It was obvious that the only way in 
which they could obtain orders was by sacrificing their 
fixed prices, to maintain which the new sales offices had 
been set up. Apparently, however, some of the Con- 
tinental steel works became so hun for orders, par- 
ticularly for semi-finished material, that the latter course 
was adopted by an indirect method. The original plan 
by which the selling prices were fixed for the various 
national industries in the Cartel by a central body has 
been abandoned, and the national industries may now sell 
at any price they like without reference to the central 
body. Tn the case of semis this had the effect of prac- 
tically freeing the British market, and gold prices of 
several shillings below the official prices have been accepted. 
Continental manufacturers of plates have also found 
business too quiet for their liking, and have reduced their 
quotations to British buyers by 6s. per ton on plates and 
4s. 6d. per ton on universal flats. It is understood that 
the sellers require a guarantee that the material bought 
at these figures will not be re-exported. The market has 
naturally assumed from these manceuvres that difficulties 
are being experienced by the Cartel almost before the new 
policy has been put into action. The reduction in the 
prices of plates and flats on a gold basis makes a con- 
siderable difference to the British buyers, amounting in 
some cases to nearly 12s. per ton sterling on the delivered 
price. Now that the price has been broken in one direc- 
tion, the market expects the deterioration to spread. 
Support is lent to this view by the fact that the Con- 
tinental steel works, particularly in Belgium, are short 
of orders. In some instances mills are working only two 
or three days per week, and it is known that one works 
contemplates closing down. These events have badly 
shaken the prestige of the Cartel, and have strengthened 
the position of buyers all over the world who have opposed 
its policy of fixed prices. The British steel works are, of 
course, vitally interested in this departure from the 
original plan, and it would not be surprising if fresh repre- 
sentations were made to the Import Duties Advisory 
Committee. 

The Rise in Pig Iron Prices. 

The most interesting movement in this market 
of late has been the advance in the price of Midland and 
Cleveland iron in Scotland. For some time past the prices 
obtainable in Scotland have been less remunerative than 
in other districts in Great Britain, and as phosphoric 
irons like Northamptonshire iron have little competition 
to meet the makers have been contemplating an increase 
in quotations. -An agreement was reached with the Cleve- 
land producers and towards the end of last week prices 
were raised 2s. 6d., making the quotation for Northampton- 
shire No. 3 foundry 63s. d/d Glasgow and 60s. d/d Falkirk. 
At the same time the Cleveland quotation was raised to 
65s. 3d. Glasgow and 62s. 3d. Falkirk. Pig iron prices in 
other districts were left unchanged. This movement, 
whilst it will probably draw protests from Scottish users, 
will be regarded with equanimity by consumers in other 
parts of the country who have felt that Scotland was 
unduly favoured by the low prices previously quoted. 
The demand on the North-East Coast seems to be changing 
its character to a certain extent, since there has been more 
forward business transacted lately. This is probably 
because users are aware that the stocks are decreasing and 
are more prepared to cover themselves against a rise in 
prices. On the North-West Coast the position is rather 
contradictory. A number of contracts for steel have been 
worked off so that the demand for hematite has declined. 
This may result in the damping down of one or possibly 
two of the furnaces now operating ; but at the same time 
business has been sufficiently brisk in other directions to 
warrant expectations that another furnace will be put 
into commission in the district. The Lancashire pig iron 
trade is developing slowly. 
castings producers are at the moment the most active 
consumers of pig iron in this district, but some fair-sized 
contracts have been booked with some of the engineering 
foundries. The textile machinery makers are poorly 
employed, and this accounts for the light demand for 
Scottish iron, of which they take a fair quantity when 
they are busy. In the Sheffield district the recent move- 
ment to buy forward has progressed and business has been 
done for delivery until the end of September. Beyond 
this few producers care to sell. 


mi-finished Material. 


The most interesting event of the past week has 
been the threatened revival—since it is scarcely more at 
the moment—of Continental competition. For several 
months the British works have had the business passing 
with home consumers almost entirely to themselves. So 
completely was it in the hands of the home works that 
rumours were current of an upward movement in prices, 
and, in fact, occasionally the official price of £5 to £5 7s. 6d. 
according to tonnage for billets was exceeded. The new 
attitude of the Continental Steel Cartel and the practical 
freeing of the British market to those foreign firms which 
have a surplus tonnage of steel has changed the situa- 
tion. Sales of billets have been.made in South Wales at a 
price of £2 3s. to £2 4s. gold, and reports are heard that 
negotiations are proceeding for substantial orders, both 
for billets and sheet bars. In the Midland district the 
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down their prices to meet the local competition, and there 
has been a certain amount of forward faving. which will 
limit their market, as a number of users are fairly well 
covered. The British works producing semis are actively 
employed for the most part. On the North-East Coast 
also they have substantial orders in hand for billets and 
sheet bars, but the prices quoted by the Continent when it 
is desired to get British business may affect the market 
in this district more than in the interior of the country. 
In South Wales, where for months past the home steel 
makers have taken all the business in tin-plate bars and 
sheet bars, the new situation is of considerable interest. 
In pre-tariff days South Wales was one of the largest 
importers of Continental semi-finished steel, but since the 
duties the quotation of £4 15s. d/d for tinplate bars has 
been low enough to keep foreign competition at bay, 
except in a few special instances when Thomas basic steel 
was required. The transactions in billets referred to are 
said to have worked out at about 2s. 6d. to 3s. below the 
British price. No doubt some increase in Continental 
imports will follow this attack on the market, and it will be 
interesting to see whether the import figures for June and 
July reflect any noticeable increase in the tonnage 
imported. 


Finished Iron and Steel. 


The disorganisation in the Continental steel 
market has undoubtedly diverted a certain amount of 
business to the British steel makers. There is, of course, 
still room for considerable improvement in the volume of 
orders which are being received, and important trans- 
actions are rarely reported. On the North-East Coast 
a number of contracts with overseas. markets have been 
completed, and the makers would like to obtain fresh 
business in rails-and bridge and shipbuilding material. 
The report that £1,500,000 is to be raised for a new bridge 
across Auckland Harbour has aroused considerable interest 
amongst British engineers. The poorness of the demand 
for shipbuilding materials is indicated by the fact that 
for the first half of this year only one vessel was launched 
on the Tyne and one on the Wear, compared with five 
vessels in the first half of 1932. Another launch will not 
take place on the Tyne for some time. On the other hand, 
a fair amount of work is coming in from the ship repairers, 
and on the North-East Coast one or two good contracts 
for this class of work have been booked lately. Makers 
in other districts have not followed the example of the 
Lancashire works in reducing prices for bar iron, but the 
demand all round for this material has been poor. In 
the Midlands Crown bars are quoted at £8 10s. to £9 10s., 
and nut and bolt iron at £6 15s. to £7 5s. d/d. Sentiment 
in the Midlands has been improved as the result of the 
placing of some constructional steel contracts, and other 
departments of the steel trade in this district are main- 
taining their recent level of activity. Boilermakers, 
however, complain of having little work on their books. 
The ship repairing yards on the Clyde are moderately 
busy, and as a result the Scottish steel makers are receiving 
a fair amount of work from this source. Business in con- 
structional steel, however, is not so good as recently, 
and there is difficulty in keeping plant employed. 


The North-East Coast Amalgamation. 


Details of the scheme for the amalgamation of 
Dorman, Long and Co., Ltd., and the South Durham Steel 
and Iron Company, Ltd., which controls the Cargo Fleet 
Iron Company, Ltd., have been published. Provision is 
made for the writing down of the Dorman, Long capital 
by £9,000,000. The name of the company will be Dorman, 
Long and Co., Ltd., and Mr. Charles Mitchell, the present 
chairman of Dorman, Long and Co., Ltd., will occupy the 
same position in the new concern, while Mr. Benjamin 
Talbot, managing director and deputy chairman of the 
South Durham Steel and Iron Company, Ltd., will be 
the deputy chairman. The scheme provides for the repay- 
ment of debentures and preference shares in the South 
Durham Steel and Iron Company, Ltd., to an amount of 
£630,000, and the whole of the debenture capital of the 
Cargo Fleet Company, amounting to £626,000. The money 
necessary for this repayment and to provide additional 
working capital will be found by the issue of 2,500,000 
ve per cent. redeemable prior lien stock, the amount 
issued not to exceed £2,230,000. The Bankers Industrial 
Development Company has arranged for the necessary 
finance to be obtained through a syndicate consisting of 
N. M. Rothschild and Sons and their friends. 


Copper. 


Business in electrolytic copper has been very 
much at the mercy of the exchange fluctuations, which 
have caused the export price to vary from 7-95 cents to 
8-15 cents. This has naturally influenced buyers to hold 
off the market and to buy only the smallest quantities 
necessary for their immediate requirements. Probably 
in the aggregate business in Europe is rather better than 
in the earlier months of the year, but so cautious are con- 
sumers of raw copper that it is difficult to obtain a clear 
impression of the situation. President Roosevelt's refusal 
to adopt a policy of monetary stabilisation and the 
resulting fall in the dollar exchange practically stopped 
business in electrolytic copper for a time. The American 
domestic price has been fairly steady at around 8 cents d/d.; 
but according to reports buying has been on a moderate 
scale in the United States. It is noticeable that, although 
the American policy of inflation is designed to raise prices, 
values in Europe and the United States have fluctuated 
widely, and sometimes have been higher in America than 
in Europe, and vice versé. This is taken to indicate that 
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on the news concerning the Economic Conference. Specu- 
lation is still active, and there is a certain amount of 
buying from the Continent, some of which is inspired by 
fears that if no steps are taken to stabilise the exchanges 
other countries may be forced off gold. 


Tin. 


Price movements in this market have been 
erratic and on the week the tendency has been for values 
to recede. Monetary stabilisation would affect this 
market probably more than any other non-ferrous metal 
market, since the buying for weeks past has been princip- 
ally on American account, supported, of course, by con- 
siderable speculative and hedging purchases. Now that 
monetary stabilisation appears to have been shelved for 
the time being, there may be a fresh rush of buying from 
the United States and some Continental countries. 
Latterly, however, the demand from America has 
slackened somewhat, and it may be that consumers there 
have covered most of their requirements, although the 
market takes the more optimistic view that the movement 
will be resumed. A feature of the position for the last 
few days has been the decline in the premium on Straits 
tin, which at one time reached £20, and has now receded 
to between £10 and £12. This illustrates the effect of the 
high prices upon trade practice, for when the premium 
was normal at about £5 or £6 the Americans preferred 
to use Straits tin. When the premium rose to absurd 
figures they, bought English refined tin. This demand 
for English tin has considerably depleted the stocks in 
this country, whilst the scarcity of prompt warrants 
has caused a backwardation of about £1. As was expected, 
the June statistics show a heavy decline in the visible 
supply. According to W. H. Gartsen’s figures, the reduc- 
tion amounted to 2069 tons, bringing the visible supply 
to 39,660 tons. The carry-over in the Straits was reduced 
by 191 tons to 6972 tons, so that the total reduction was 
2260 tons. 


Lead and Spelter. 


Steady conditions have characterised this market 
and this week prices have shown a tendency to advance. 
There appears to be a fair sized speculative account open, 
but the market is regarded as being in a healthy condition, 
since the producing interests are not attempting to manipu- 
late the market, and have been free sellers at the ruling 
prices. The demand from the manufacturers of lead 
articles has not been quite so strong as of late, but this 
is probably because on the recent decline in prices many 
of them covered their requirements for a time. The 
consumption of lead appears to be increasing in the United 
States, but part of this buying movement is due no doubt 
to inflationary causes. On the Continent, particularly 
in Germany, business in lead has been active. In the 
latter country the Government programme of public 
work will naturally call for good supplies of this metal. 
It is expected that when the statistics for June are issued 
they will disclose a reduction in the American stocks, 
as the demand from the consuming trades has been good 
during the greater part of this month. On the other hand, 
the high price of silver may tempt the lead producers 
to keep their production at a level which is scarcely 
warranted by the demand, as these two metals are found 
together in many mines. Prices in the spelter market 
have shown little change over the week. Business on the 
London market has been fairly active and it is under- 
stood that the statistical position has continued to improve. 
The demand for industrial purposes, particularly on 
the Continent, remains steady, and this helps to create 
confidence. There has been a certain amount of buying 
as a hedge against currency depreciation, but the move- 
ment has not been so marked in the case of spelter as it 
has in other non-ferrous metals. Some sales of Con- 
tinental metal are also reported to have been made, 
probably with: the object of securing sterling balances. 
Consumers in this country have shown some interest in 
the market, although the buying has not been on a heavy 
scale. 


Average Metal Quotations. 


For the third month in succession the London 
Metal Exchange official average prices show an increase 
in every department. The advance in the price of tin is 
the most noticeable, the average quotation for June being 
for cash tin £33 15s. 10d. above that for May, whilst on 
three months tin the increase is £33 2s. The rise in the 
average quotation for copper over the previous month is 
£2 17s. 5d. for electrolytic, for standard it is £2 I4s., 
and in the case of best selected £3. The average lead 
quotation for June is £1 4s. better than for May, and as 
regards spelter it is £1 9s. 8d. better for cash and £1 2s. 3d. 
higher for forward. The official June averages are as 
follows :— 





the competency of the American policy to raise domestic 





Continental makers will have some difficulty in bringing 





prices above the world price has yet to be proved. Values 
in the London standard market have fluctuated largely | 


STANDARD COPPER .. Cash. £36 16 14, 
3Months.. £37 0 OF 
Settlement £36 16 38 
ELECTROLYTIC COPPER . - 41 8 
EtrecrrotytTic Wire Bars £41 17 72 
Brest SELECTED COPPER.. ee £40 3 0% 
SranparpD TIN .. Cash.. .. £220 1 8 
3 Months.. £219 15 7% 
Settlement £220 2 l¢ 
( For shipment the current month -. £12 1 108 
For shipment the third pen 
Leap month £13 5 7% 
Mean £13 11 5+ 
Settlement oF: £13 8 63 
For shipment the current month £16 19 94 
For — the third re 
SPetTeER < month £16 15 58 
Mean .. £16 17 7% 
| Settlement £16 19 9 
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Current Prices for Metals and Fuels. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Export orders of 250 tons and over may be subject to special quotations. 


Steelmakers : joists, 22s. 6d.; plates and sections, 15s. 


PIG IRON. STEEL (continued) NON-FERROUS METALS. 
Home. Export. Home. 5. Official Prices, July 5th. 
£8. d. €s. d. GLASGOW AND DISTRICT - d. Coreza— 
i Ee rere cee - Ye! en wey 


Angles 
oe... 219 0 Tees Three months.. .. .. .. £39 1 3 to £39 
219 6 “At Electrolytic .. . .. £42 10 0 to £43 
Cleveland— (D/d Tees-side Area.) “ ween a d Best Selected Ingots aia Bir- 
Wal oS PE Hae Gra HE : iy, game: nando ied mingham .. .. .. .. £42 10 0 
No. 3G.MB. ; » under 3in. Sheets, Hot Rolled .. £68 0 0 


x 


N.E. Coast-— 
Hematite Mixed Nos. .. 2 
No. 1 Spee a ae ee es) ae 


a. ee 


"coe nwec © 
—_— 
=I to 


~ 2 tees: 2 i 
No.4 Forge .. ..... 3 eget se F a ae Home. Export. 
ESAS iat Ali teh Se seas: antag ee ts pte ‘ Tubes, Solid Drawn (basis) .. 104d. 104d. 
» Yim, .. .. .. § “4 MS »  Brazed (basis) .. .. 10}d. 10$d. 
MIpLANDsS— ae eee rene Bet gente x 
Staffs.— (Delivered to Black Country Station.) a Re ips tick eee Ape NG Brass— ; Si: 
North Staffs. Foundry 3 6 avs Ress dilcac! & “ace Ingots, 70/30, d/d Birmingham on £37 0 Se 
2» ae a: ee j > = Recah 2 6 ome, ixport. 
Basic desire oe Pea Tubes, Solid Drawn, 2/1 alloy 94d. 94d. 
Sour Wats AREA see: AMM oc cag hee oe 11}d. 114d. 
; ; Trn— 
Cash . » s+ ee ee ee £2326. 0 Oto £2256 10 0 
Three einen. -» «+ «. £324 15 Oto £225 0 0 
ED EL —O Rae tee 816 0-0 
SPELTER : i “ - £18 0 Oto £1718 9 
Aluminium Ingots (British) . £100 


Northampton— 
Paes 8. ee ee ls Angles 
Forge oa ee oe easter Tees 

Joists 

Channels. 

Rounds, Sin. and up 

under 3in. 


Derbyshire— 
No. 3 Foundry 
Forge 


— 0 
— 2 ee a ee a 


ScorLanp— ‘ 
Hematite, f.o.t. furnaces 5 mh ienier : 7 ° 
No. 1 Foundey, dite c Plates, jin. (basis) .. er dala 
No. oundry, ditto . wkeiish . FUELS 
No. 3 Foundry, ditto .. : bia ted . na te ade al ie : . 
as, wee SOS Eg Py 223, ” prises nit? of ts : SCOTLAND. 
ia iin. ta cotta Sg: es Star : LANARKSHIRE-— Export. 
A 5 d/a GL : eee issehay eid Pst re ee (f.0.b. Grangemouth)—Steam.. .. .. .. 14/ 
52 6 d/d Glasgow Tashi 2 Rest or Iretanp* ue yo ea. Sirtiey cess Che cre 
14 0 6 ,, Sheffield ; ‘ 
: sys - SK s. d - me | OE ae an 15/- 
\4 5 6 ,, Birmingham 


N.W. Coast— 


Hematite Mixed Nos. .. 


2 
oe 
an 


oc fo 
— 
cowie s¢ 


OS rene ae en ae 3 rks 
- - ames AYRSHIRE— 
MANUFACTURED IRON Joists : ers (f.0.b. Ports)—Steam 
LaNncs.— Home. Export. Channels. . 

Rounds, 3in. and up 
under 3in. 


FiresHrRe— 
(f.0.b. Methil or Burnt- 
island)—Steam.. .. .. . “ 13/3 to 
Unsereened Navigation Say tab, de Ves tele) ae ae 


ao 
_— 
on 


Crown Bers .. .. .. 915 eh LO: 
Best Bars 37 Sib Se ay Rs a 


an 


S. YorxKs.— : 
Crown Bars ..... .. 915 Lex ths Plates, fin. (basis) 
Best Bars cha oct ee 5 er ae ” em... . he 
PA ils vo. bar ta 10 


LorHiaNns— 
(f.o.b. Leith)—-Best Steam .. .. .. .. II/6 to 
Secondary Steam... .. .. .. .. .. 10/9 to 


coco eo 
“I bt «1 bo 


pepeoncsadl Bi, aOR “cic cee jee 
Crown Bars .. itd 2 6 ig Sa hy nuk: 10 Reig ie 
Marked Bars (Staffs. ys =e ge > N.W. Coast ENGLAND. 
Nut and Bolt Bars... 2 6 5 : OTHER STEEL MATERIALS. Weldagy Fe Se of ney, HOST be 
Home. Export. Gas Coke eget: Sate shake Seka he! .. 20/- to? 


= 
— 


‘ 
on 


all F aider bat. Sheets. £s. d. ee 
SOR I rn Siete <8 em i "3 10-G. to 13-G., for. .. 810 0.. .. 810 0] - se 
eb i VS RE eS b. oes § 14-G. to 20G., d/d 915 0 815 0 Best Steams .... paths tink. dad. aid 13/6 
pes 2 G. did a 0 0 oe me 2 ee ELT a el ae . 12/6 
eB er ay 10 12 6 aR aay 5-288 ee AES Ag Or 5A a ag 8/6 

ee Oe rn: Unsereened .. .. .. .. .. .. .. HfO to 18/6 

The above home trade prices are si 4. ons lots and over ; 


Best Bars —" 
Double Best Rete ol 15 2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. : 


STEEL. Galvanised Corrugated Sheets, Basis 24-G. Foundry Coke 
LONDON AND THE SouTH— Home. » s Bam, &.% 54. SunsemeD-- . Inland. 
cad mig Die 4-ton lotsandup.. .. 1210 0.. .. Best Hand-picked Branch .. 25/6 to 26/6 
ai liages 2 eM ela ies Atel, 2-ton to 4-ton lots ~ 120M 6... South Yorkshire Best .. .. 21/— to 22/6 
ee tt 2 ES CO, Aged tae Under 2 tons es 1410 0.. ’ South Yorkshire Seconds .. 16/6 to 19/6 
As Dae aen et die Sonat Ay Export ; £16 7s. 6d., c.i. ii duty paid India. Rough Slacks.. .. .. .. 8/-to 9/- 
Chearele. mas Oe ee ue et i £11 Os. Od., f.o.b. other markets Nutty Slacks.. .. ,. pate Oe 
ennai: Sin. meatier: 25540 MAE : Pas Scandinavian Markets Free. Furnace and Foundry Coke (at ovens) 


+ under 3in. , 4 @ 28 Sah ita - Tinplates. , z Bs 
20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 Carpirr— SOUTH WALES. 
Steam Coals : 


Plates, jin. (basis) .. 9 0 Tinplate bars, d/d. South Wales works, £4 165s. 
Best Smokeless Large... .. .. .. .. 19/6 


MM 6 SE Sa ba eee ane . : 

ak ap ase Ge gi Be : cas : Late Second Smokeless Large .. .. .. .. I9/- to 19/4} 
reat ici wei aegis age tye Basic Soft (26-41% C.)—-.-. 5 16 Bias Dis le i i egg nen 
io | Midas (OCS e-O100%, Ose 88 Ordinary Dry Large .. .. .. -. -- 17/9 to 18/6 


6 
RE Ss rt ah ie Pe ee ae 8 : ‘ 5 
fin 7 » Hard (0-61% to 0-85% C.) ite 2 Best Steam Smalls ag MA. 
8 


N.E. Coast— 
Common Bars 
DurHaM— 


Best Gas. . Ga? Gia, Da eeeet ey 14/6 
-. «+ I14/- to 16/6 








= ee ee : Onbinany, Mmalle |v: {n+ :+es.s+ s+. +n, Adfte. 186 
nm ». ERC MaRep).:  -- RipMRNMns bitasai Al p.viwol: . erinniade to Mike 
Soft (up to 25% C.), 500 tons and up). 4 Foundry Coke i. 6: ks is ks 40) 20 fr 0088/6 
PR ss kf Fates Cole POR NO de oe AO to ye 

Rails, Heavy, 500 ton lots, f.o.t...  .. 10 Mita ia dow sinod bteit iraggond yey 21/- 


Li Mibbicis eck: ccs eno 


Nortu-East Coast— 


S@eaocoan™ 


Angies 
Tees 
Joists 
Channels. . 


” 


Rounds, 3in. and up SwanseEa— 
om under 3in. - 2 R tent ‘Anthracite Coals : a 
Best Large .. Ve Hee ATA 5 /—- 38/6 
Plates, jin. (basis) EPR ‘ FERRO ALLOYS. Machine-made ( tobbles. . ce ee ee ee 85/— to 48/6 
Tungsten Metal Powder -. «+ 1/9 per lb. Nuts AS EOS Te te dere 
Ferro Tungsten aot wir. ot: oot Th eis Beans 25/- to 30/— 
. Per Ton. Per Unit. Peas Doe ee EES SRS Raa 18/— to 20/6 
Ferro Chrome, 4p.c. to 6p.c.carbon £21 17 6 i Breaker Duff Rubbly Culm... ..  .. .. 8/6 to 10/— 
6p.c.to8pc. .. £197 6 Vf i : 
8p.c.tol0p.c. .. £1817 6 7/- Steam Coals : 
MIDLANDS, AND LEEDS AND DISTRIOT— ‘ Pe. P Large 
Ml oe , ; ” Specially Refined . . Wats 
git Max. 2 p.c. carbon £30 0 0 9/- Smalls 
B50 » Lp.«c.carbon £31 0 0 
ex. » 0°70p.c. carbon £42 10 0 : 
ne ” ” » carbon free .. 103d. per lb. 
bane Metallic Chromium =... .. ~.. 2/8 per Ib. FUEL OIL. 
6to7 0 0 Ferro Manganese (perton) .. .. £1015 0 home Ex Ocean Installation. New Duty to buyers’ 
» Silicon 45 p.c. to 50p.c. .. £12 10 Oscale 5/- p.u. aanntinh. 
a o> 45 pe. .. +. « $182 6. scale 6/- p.u. PF Oil (950 Gravity) . 
Vanadium .. .. .. .. 12/8 per lb. Diesel Oil a ai aires 
Molybdenum ae eb at “Oper, 
» Titanium (carbon free) 9d. per Ib. MANCHESTER— 
Nickel (perton) .. .. .. .. £225 to £230 Furnace Oil (960 —* 
Ferro Cobalt wee 8/P per ib. Diesel Oil .. Se. as 


SPO nMR OS © & 
_— 
bo 3 po ao ~r wa 2 


~ 
oO 


jin. .. 
jin. .. 
fein. .. 
tin. . oa 
Boiler Plates, j jin.. 


wounse 
eccsccoscco 


a2oovweeve sd wo 


or 


18/- to 20/6 
18/— to 25/— 
Angles 11/— to 13/- 


a. 


Tees.. 
Joists 
Channels. 
Rounds, Sin. and up 
under 3in. 


ao mM wo @ 
_ 


_ 


to 3 oO 


” 





Plates, jin. (basis) 


coe 
~~ 
7 


fein. .. 
din... 
fein. .. 
» fin. . 
Boiler Plates, jin. 


” 


© 
tw 3 to 


_ 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Railway Reorganisation. 


THE programme of railway reforms prepared by 
Monsieur Paganon, Minister of Public Works, has been 
approved of by the Parliamentary Commission of Public 

orks, with certain modifications that have given satis- 
faction to the railway companies, so that there is every 
p t of the Bill. being voted in the present session, 
despite Socialist efforts to nationalise the railways. The 
companies have given way on several points that divided 
them from the Government plans, because disaster can 
only be avoided by the immediate application of reforms 
that have been under discussion for the past seven years. 
They are assured that the Convention of 1921, which 
empowered them to adopt such measures as might be 
necessary to balance receipts with expenditure, will 
remain in operation, and it has always been affirmed that 
if the working of the Convention had not been paralysed 
by successive Governments the railway system of the 
country would not be in its present rate plight. The 
reforms proposed by the Minister of Public Works are 
contained in an addendum to the Convention which the 
railway companies have now signed. The principal points 
in the addendum are the appointment of two State 
directors on the board of each company ; the creation of a 
central body for the distribution of orders with a view to 
economy and tos ising rolling stock as far as possible 
compatible with the services of the different companies ; 
the amalgamation of the Orleans and Midi railway 
systems ; a re-arrangement of systems wherever this may 
be necessary for geographical reasons, one result being the 
cession of a line to Landerneau in Brittany by the Orleans 
Company to the State Railways ; and a reduction of the 
tax on passenger fares from 32-5 per cent. to 12 per cent., 
thereby suppressing the special tax of 20-5 per cent. which 
was added to the then existing tax in 1926 as a temporary 
measure in aid of the fall in the franc. This suppression 
of the additional tax means that a revenue of 470 million 
francs a year will return to the companies. There is to be 
no change in passenger fares. Other clauses modify 
antiquated regulations and pre the way for a better 
adaptation of railways to modern conditions of traffic, 
notably in a more flexible arrangement of charges for goods 
and the running of road motor cars for gers in con- 
junction with unproductive local lines, which will be 
employed mainly for goods traffic. The companies are 
given a wider initiative, though under stricter State super- 
vision, and as the conditions of railway working are 
definitely defined by the Convention there is presumably 
to be an end to the Parliamentary interferences which are 
alleged to have been a primary cause of the collapse in 
railway finance. When the Bill is voted in Parliament the 
next step will be to proceed with the proposals to regulate 
road traffic so as to bring it into harmony with the railways. 


Public Works. 

Whatever may come of the plans for carrying 
out international public works to be discussed at the 
London Conference, the necessity of doing something to 
relieve the present industrial stagnation by proceeding 
with the national programme is being insisted upon in a 
way that may compel the Government to lose no time in 
presenting a workable scheme. This, presumably, will not 
be done until it is known what decisions will be reached 
in London. Since the national was held up 
by the failure of Germany to continue to supply material 
on account of reparations there has been much less progress 
because, first, there has been too much wrangling over the 
claims for works of local interest, and then, when a new list 
of undertakings had been drawn up, it was found increas- 
ingly difficult to provide the money to finance them. Sums 
amounting to about 4000 million francs were voted to pay 
for work already done, with a relatively small surplus to 
start upon new heya and now that public works 
are regarded as indispensable as a means of infusing more 
life into industry there is no money at all, except what may 
be raised by public loans. Any attempt to obtain funds 
at the present moment is regarded as hopeless, upless 
investors can be convinced that they are putting their 
money into profitable ventures. It is therefore suggested 
that the programme should be split up into groups of 
works, each to be presented with full details of its 
financial possibilities, so that the public will see that it is 
asked to invest in sound undertakings with State 
guarantee. Works that are indirectly productive, in the 
sense that they will increase the national wealth, are 
regarded as coming within this category. When there is 
so much difficulty in financing national works the prospect 
of obtaining money for a vast international scheme does 
not appear promising. 


Motor Torpedo Boats. 


The naval mancwuvres during the pagt month 
have been carried out on a more complete scale than at any 
time since the programme of naval construction was put 
in hand. They imply that the navy has been definitely 
reconstituted, so far as the composition of the fleet is 
concerned, and while the pro; has been slowed 
down this year as part of the national economy scheme 
there is no intention at present to modify it except so far 
as may be n to keep pace with new developments. 
One feature of this plan is to bring the navy continually 
into line with technical progress, for which reason there is 
no hesitation in expeimenting with new methods of 
defence, such as, for example, the use of high-speed motor 
boats for torpedo attack. During the past week trials 
have been carried out on the Seine with a 22-ton motor 
boat having a length of 19-5 m. and a width of 4-2 m. 
It is fitted with Lorraine twenty-four-cylinder petrol 
engines developing together 2200 horse-power. It attains 
a speed of 48 knots. The torpedo tube is astern, so that 
the torpedo is discharged in the wake of the boat. A 
certain amount of manosuvring is said to be necessary at 
the moment of launching the torpedo, but the results are 
claimed to be quite satisfactory, to the extent that a dozen 
motor torpedo boats are already in service and others 
are under construction. For coast defence there are 


believed to be possibilities in the way of employing a con- 
Parnes number of high-speed motor boats ip discharging 
torpedoes. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 








Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Oh y-lane, W.C., 
at ls. each. 

ion ; the second date, 


The date first given is the date of u 
at the end of the abridgment, is the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


392,091. November 10th, 1932.—Cytinper Livers, Sulzer 
Fréres Société Anonyme, Winterthur, Switzerland. 
The object of this invention is to reduce the headroom 
necessary for the withdrawal of the cylinder liner. The liner 
projects above the jacket casting, and is held down on the 


of the acceptance of the 
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cylinder by long through-bolts. That part which projects is 
rovided with intercommunicating grooves A, and is surrounded 
y a stai steel ring B. Cooling water circulates through 
these grooves. The saving in headroom is represented by the 
height of the steel ring.—May 1th, 1933. 


SWITCHGEAR. 


392,880. February 27th, 1933.—Conracts ror ELEcTRIC 
Swrrcues, International General Electric Company, Incor- 
porated, of 120, Broadway, New York, U.S.A. 

The contact arrangement described in this specification is for 
high-power switches, and the object of the invention is to enable 
an annular spring to be used 
while avoiding the danger of 
melting. A are flat laminations 
which are passed through slots 
of the cage B. They project 
towards the exterior beyond the 
cage and are pressed towards 
the interior against the movable 
contact D by annular or garter 
springs C. e annular springs 
C lie in recesses in the lamina- 
tions. The cage B is also pro- 
vided underneath the annular 
springs with circumferential 
grooves E, by which the annular 
springs are partly or entirely 
held. Owing to the fact that 
the edges of the slots at the 
grooves E project inwards, the 
laminations A receive a good 
central guidance. The lamina- 
tions A against two points. 
Of these, one point F is located 
on the contact base G which is 
screwed to the connecting bolt 
H. The other bearing point for 
the laminations is located at 
J on the movable contact, as 
soon as the latter is in the 
engaged position. In the dis- 
engaged position the lamina- 
tions project inwards until they 
either bear against one another 
or abut against the lower ring 
K, which may serve at the same 
time as an arcing ring. The 
em Care arranged near the two points of support F and 

and therefore act. directly on the latter so that when switch- 
ing on and off the position of the laminations is always clearly 

defined.— May 25th, 1933. 


393,062. April 25th, 1932.—LiquiIp-BREAK ELECTRIC 
Switcues, Internationai General Electric Company, Incor- 
porated, of 120, Broadway, New York, U.S.A. 

Three methods of constructing a liquid switch in accordance 
with this invention are deseribed, and the accompanying illus- 
tration shows one of them. A is a metal chamber with lower 
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and upper compartments B and C, separated by the metallic 
partition D. Eis the fixed contact and F the movable plugging 
contact. The upper compartment C is lined with insulating 
material, and closed by a cover G of insulating material. In 





the neck portion between the two chambers there is an insula 
tube H, which protects the edge of the opening in the meta 


intermediate wall D. The arc formed between the contacts E 
and F can either from F to the counter-contact E, or to 
the inner wall of the compartment B. In both cases, however, 
it has to pass the tube H, in which it is subjected to the quenching 
effect of the jet of steam, flowing through the tube:—June lst, 
1933. 


393.116. July 29th, 1932.—Exnecrric Automatic Circuit 
Breakers, Nalder Brothers and Thompson, Ltd., of Lane 
Works, 974, Dalston-lane, London, E.8, and Alfred 
Buchanan Gibbons, of 77, Mayfair-avenue, Ilford, Essex. 

The object of this invention is to provide a circuit breaker 
which can be adjusted accurately to respond to predetermined 
changes in the conditions in the electric system and which can 
be set to operate to fine limite. A trip coil A is connected in 
series with a second coil B and in series with the main contacts 

C. A bi-metallic element D is arranged between the contact 

C and the free end of the coil B. The common terminal of the 


coils A and B is connected to a bracket E supporting a contact- 
carrying member F. A silver contact G on the element D is 
adapted to make contact with a similar contact H on the 


member F on the oceurrence of excess current in the circuit 
and the consequent distortion of the element D. The coil B 
is wound so that its field opposes the field of the coil A. This 
coil may, therefore, be constructed so as to have a strong field, 
and owing to the fact that this field is normally opposed by 


N°393,116 








an equal or approximately equal field, the switch and trip 
mechanism may be constructed to be stable and capable of 
withstanding vibration. When an overload occurs of such 
character as to close the contacts G and H, the coil B is short 
circuited and the field of the coil A then operates the breaker 
trip mechanism. When the coil B is short circuited, an increase 
of current occurs in the coil A, and a consequent increase in 
the field of the coil. The coils A and B may be constructed so 
that the field of the coil B is less than that of the coil A. In this 
case the respective values may be arranged so that a serious 
overload will immediately energise the coil sufficiently for the 
differential field to operate the trip mechanism before the con- 
tacts G and H have been closed. In order to prevent “ dither ” 
when the contacts G and H are about to close, the member 
F is magnetised, and as the. strip element D of the thermal 
switch is made of magnetic material, the contact G is therefore 
held on the contact H. This effect may be produced by 
utilising the field of the trip coil A to attract the element D. 
—June ist, 1933. 


TRANSFORMERS AND CONVERTERS. 


393,019. January 26th, 1932.—ProrecTion oF ELECTRICAL 
Apparatus, The General Electric Company, Ltd., of Magnet 
House, Ki y, London, W.C.2, and William Wilson, 
of the General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

The provision of a reliable protective arrangement for a 
transformer is particularly difficult on account of the 
magnetising current which flows in the primary, but not in 
the secondary winding. When the transformer is switched 
into circuit a very — magnetising current may flow for a 
limited number of cycles and similarly, during operation, an 
abnormal current will flow if the voltage applied to the primary 
windings of the transformer is suddenly increased, and the 
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object of the invention is to provide protective gear that will 
not be affected by these abnormal conditions. The transformer 
comprises a high-voltage f caper A winding A and a low-voltage 
secondary winding B. The relay is of the wattmeter type: 
and the a elements are shown as a voltage coil C 
and a current coil D, which co-operate to produce a torque 
tending to operate the relay. The relay also has a biassing 
element, shown as a coil E, which exerts a variable 
restraint tending to prevent operation, the value of the 
restraint being > og t on the value of the current 
flowing in the coil E. A current transformer F has its primary 
winding connected in the input circuit of the primary winding 








A, and a current transformer G has its primary winding con- 
nected to the output circuit from the secondary winding B. 
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The secondary windings of the current transformers F and{¥G 
are connected in series with one another and with the biassing 
coil E, so that both secondary windings tend to circulate 
current in the same direction through the coil E. The current 
transformers F and G are designed to give equal secondary 
currents when the power transformer is operating under normal 
conditions, so that no current flows in the coil D and the relay 
is inoperative. But upon the occurrence of a fault in the power 
transformer the fault current will cause an increase in the 
secondary current of the current transformer F relatively 
to the secondary current of the current transformer G, and this 
excess current will flow through the coil D and, since the coil 
C is also energised, will produce a torque, which, if sufficient 
to overcome the biassing force, will cause the relay to operate 
and thereby cut out the power transformer. The relay 
is stable when heavy currents flow through the transformer 
since the biessing force due to the current in the coil E is sub- 
stantially proportional to the load current. Since the relay is 
of the wattmeter type, any current flow in the coil D due to 
the flow of wattless currents in the power transformer will 
produce no operating torque and the relay cannot, therefore, be 
operated by such currents. It will thus be seen that the relay 
will be substantially unaffected, both by the steady magnetising 
current which normally flows in the primary winding A of the 
power transformer, and also by the large magnetising currents 
caused either by sudden changes in the primary voltage of the 
transformer, or by switching the transformer into circuit, since 
the magnetising current is a substantially wattless current. 
Owing to the voltage coil C being connected to the secondary 
side of the transformer, it is not energised until the secondary 
voltage is established, and, therefore, no operating torque can 
be applied to the relay until the secondary voltage is estab- 
lished.—June Ist, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


392,075. October 26th, 1932.—Cxuucks, W. W. Triggs, 57-58, 
Lincoln’s Inn-fields, London, W.C.2. 
The chuck is of the type in which the jaws can be opened, 
while the chuck is running, by gripping the sleeve A, with which 
the screw B is connected. In such chucks the sleeve is generally 
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held on the body »y a retaining ring C engaging directly with 
a shoulder on the body, with the result that appreciable wear 
of the body takes place. The inventors have found, however, 
that by interposing a ring D of raw hide this wear is greatly 
reduced.—May 11th, 1933. 


SHIPS AND BOATS. 


December 5th, 1932.—Boat Wixcurs, Ottensener 
109, 


392,105. 
Eisenwerk Aktiengesellschaft, and J. Hoch, No. 
Grosse Brunnenstrasse Altona/Elbe, Germany. 

This lifeboat winch has two drums, which are geared together 
so that they rotate in the same direction. A brake is provided 
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at A for lowering away the boat. When it is required to hoist 
the boat again a rope carried on the auxiliary drum B is wrapped 
round the grooved capstan heads C, C, and taken to 4 power- 
operated winch. This rope is wound in and, driving the boat 
winch, hoists the boat. The auxiliary winch is made portable, 
so that it can be used for several boat winches.—May 11th, 1933. 


MISCELLANEOUS. 


392,865. January 6th, 1933.—Limitinc SHoRtT-crRcvuIT 
CURRENT IN ALTERNATING-CURRENT SysTEMs, International 
General Electric Company, Incorporated, of 120, Broadway, 
New York, U.S.A. 

In accordance with this nvention an iron-cored reactor or 
choke coil is used for the limitation of short-circuit currents and 
the reactance is increased on short circuit. The drawing shows 
@ practical construction of a choke coil based on this principle 
and having a three-limbed iron core A. The middle Seihegepaien, 
for pre-magnetisation purposes, a winding B which is connected 
to a source of direct current. Two small chokes C are 
provided for protecting the source. A winding D is on 
the A.C. line to be protected against short circuit, the 
winding being on an outer limb of the iron core A. 





The magnetisation produced by direct current is normally so 
high that the iron is saturated. In case of short circuit, pre- 
magnetisation is removed by short circuiting the source of direct 
current with the aid of a bridging switch E. When using a 
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D.C. generator this method of operation may be replaced either 
by de-excitation of the generator or by directly interrupting 
the D.C. circuit.—May 25th, 1933. ‘ 


392,106. December 7th, 1932.—Maxine Disc Rrssep Pires, 
has - Hellenbroich, 46 Kornhausstrasse, Zurich, Switzer- 
and. 

This invention is concerned with the manufacture of ribbed 
pipes, such as are used in radiators. The apparatus comprises 

a casing made in two parts hinged together. The casing is 
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provided with r for the dation of the rings A 
that are to form the ribs on the pipe. The casing is c 

with rings and closed. It is then heated by any convenient 
means. The pipe is threaded in, the casing is opened, and 
the pipe removed with the rings in place. When the rings cool 
they shrink firmly on to the pipe.—May 11th, 1933. 


392,953. November 20th, 1931.—Mrans For ELIMINATING 
UNDESIRABLE HARMONICS IN ELectTRIC Crrcurts, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2, and Reginald Thornton Coe, 
“ Brandeta,’’ Dunchurch-road, Overslade, Rugby. 

It is well known that an electric transformer, connected to 
an alternating current supply system having sinusoidal voltage 
wave form, draws a distorted wave form of current. This 
distorted wave form may be regarded as compounded of a 
fundamental sine-wave and of sine-waves of harmonic frequen- 
cies. It is also well known that the harmonics in the current 
wave form, if not circulated through a low impedance path, 
will build up harmonic voltages in the supply line, thereby dis- 
torting the voltage wave form. According to the invention one 
or more synchronous dynamo-electric hi are ted 
to the supply system and adapted to generate an E.M.F. wave 
form containing the harmonics required to supply to other 
connected apparatus the currents of harmonic frequency neces- 
sary to maintain a substantially pure sine-wave of voltage on 
the supply system. In the form of the invention illustrated, 
the simplest case of one harmonic generator in addition to the 
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fundamental generator is considered. The fundamental 
frequency generator with field winding B excited by direct 
current, may be considered as generating a voltage in the 
armature winding C, which opposes the fundamental voltage 
of the system D, to which it is connected, so that a relatively 
small current of fundamental frequency is taken from the system. 
The harmonic generator E, with field winding F and armature 
winding G, injects into the circuit of the fundamental generator 
a harmonic voltage of sufficient magnitude to force the amount 
of harmonic current it is required to supply through the rela- 
tively high impedance of the fundamental frequency generator. 
Since the injected voltage will usually be large compared with 
that of the troublesome harmonic in the system voltage, the 
magnitude and phase of the harmonic current supplied may 
readily be controlled by altering the magnitude and phase 
of the voltage of the harmonic generator. In practice it is 
usually necessary to vary the phase of the harmonic current 
supplied until it is found to have the greatest effect in improving 
the system voltage wave. If it is desired to supply several 
harmonics of current simultaneously to the same system, two 
or more harmonic generators may be connected in series with 
the fundamental frequency generator.—May 22nd, 1933. 


393,070. May 5th, 1932.—ExLecrricatty INSULATED CoPpPER 
Conpuctors, International General Electric Company, 
Incorporated, of 120, Broadway, New York, U.S.A, 

It is sometimes desirable, this specification states, to 
cover copper conductors with electrically insulating 
coatings capable of remaining stable at high temperatures— 
for example, 200 deg. or 300 deg. Cent. According to the inven- 





a a 





tion the ductor is int as anode into an electrolyte 
consisting of 6 per cent. ammonium chloride and 5 per cent. 
ammonium phosphate in 90 per cent. water. The cathode may 
also be of copper, or of other suitable material. The electrolysis 
is carried out at room temperature for ten minutes, at a pressure 
of 5 volts and a current density at or under 1 ampére per square 
decimet The ductor so treated is subsequently exposed 
to a bea, me org’ of 300 deg.—400 deg. Cent. for about one 
minute. It has been found that coverings formed according 
to the invention are initially porous, but are converted by heat 
treatment into a thin vitreous covering which resembles fire- 
treated enamel and which is entirely om peepee to dampness. 
The advantage of a coating of this kind over ordi: enamel 
coverings (mainly consisting of silicates) is that it is highly 
adherent. Wires may thus be provided with a homogeneous 
and non-porous covering which does not crack when it is bent. 
It is, moreover, possible to provide the insulating layer with 
filling materials. For ee the layer initially obtained 
as @ porous deposit is covered with asbestos, and subsequently 
the layer is fused with the asbestos to a homogeneous coating.—— 
June ist, 1933. 











Forthcoming Engagements. 


stocks, Soacieti. 





Secretaries of Ii , &c., desirous of having 
notices of meetings inserted in this » Gre requested to note 
that, in order to make sure of its insertion, the y infor i 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay AND SaTuRDAY, JULY 8TH. 

Royat AoricuttuRaL Soorety or EncLtanp.—Royal Show 
at Derby. 

Wortp Power Conrerence.—Scandinavia. 
be read see page 151. 

SaTuRDAY, JULY 8TH. 

SreruHenson Locomotive Socretry: NortrHern CouNTIES 
Brancu.—Visit to L.M.S. Horwich Works and Wigan Running 
Sheds. 


For papers to 


Monpay To Friway, Jury 10TH tro l4rH. 

Soc. or Cuemioat Inpustry.—Newcastle-upon-Tyne. Annual 
meeting. Headquarters, Armstrong College. Monday: In- 
formal reception, 7.30 p.m. Tuesday: Annual power meeting ; 
Presidential Address, “‘The Industrial Use of Textiles,” Dr. 
R. H. Pickard, F.R.8., 10.45 a.m.; luncheon at New Assembly 
Rooms, Barras Bridge, 1 p.m.; 2.30 p.m., Chemical Engineering 
Group session in the Chemistry Lecture Theatre, paper by 
Dr. 8. L. Pearce, “The Application to the Battersea Power 
Station of R hes into the Elimination of Noxious Con- 
stituents from Flue Gases and the Treatment of Resultin, 
Effluents”’ ; discussion to be initiated by Mr. G. Monhebel, o 
L.C.I., Ltd., Billingham ; discussion on a written contribution 
made by Mr. A. T. King, ‘‘ The Fading of Dyed Fabrics under the 
Influence of Sulphur Gases in the Atmosphere.’’ Wednesday : 
Plastics Group Session in the Chemistry Lecture Theatre, 
‘* Plastic Masses, their Physical Importance and Application,” 
Professor B. Rassow ; discussion will be opened by Dr. L. A. 
Jordan; presentation by the President of the Medal of the 
Society to Professor W. A. Bone, F.R.S., who will deliver an 
address, ‘‘ Forty Years of Combustion R h,” 9.30 a.m.; 
annual dinner of the Society at the New Assembly Rooms, 
Barras Bridge, 7.30 p.m.; dancing from 10 p.m. to 1 a.m. 
Thursday: 10 a.m., Food Group Session ; general discussion on 
“How Science can Help the Nation to Produce More of its 
Own Food ”’ ; bn will include Professor H. D. Kay and 
Mr. H. J. Page. ptions and works visits have been arranged 
for the visitors. 

Wepnespay TO Frimay, Jury 12TH To l4rs. 


Inst. or Mrytna Encinezrs.—S ting at 
burgh. For provisional programme see page 560 and 662. 
Saturpay, Jury 15ru. 

SrerHenson Locomotive Society: NortTHERN COUNTIES 
Brancxu.—Visit to Darlington Works and Running Sheds, 
L.N.E.R. 

Wepnespay, Jury 19Tu, To Turespay, Juty 257TH. 

INTERNATIONAL Om, InpuUsTRIEs Exursition.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Worip Petroteum Conegress.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 

Saturpay, Juty 22np. 

Puysicat Sociery.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

SrerHEeNsoN Locomotive Sociery.—Visit to Southern Rail- 
way Running Sheds at Tonbridge and Ashford, Kent. 

Sunpay, JULY 23RD. 
ExecrricaL EnGingers: Lonpon SrupEnts’ 
in Holland and Western Germany. 
. W. Joyce, 14, Moresby-avenue, 








Edin- 





Inst. OF 
Secrion.—Summer meeti 
Particulars from Mr. R. 
Tolworth, Surbiton. 








LAUNCHES AND TRIAL TRIPS. 


SINGLE-sCREW coaling and mooring lighter ; built by Cammell, 
Laird and Co., Ltd., to the order of the County Borough of 
Wallasey. Dimensions, 120ft, by 24ft. by 12ft. Engines, 
compound surface condensing ; pressure 130 lb. per square inch ; 
constructed by the builders ; launch, June 26th. 


Foremost PRINCE, twin-screw bucket hopper dredger ;_ built 
by Blythswood Shipbuilding ee Ltd., to the order of 
the James Dredging, Tow: Transport Company, Ltd., 
London; dimensions, 185ft. by 37ft. 6in. by 16ft. Engines, 
triple-expansion ; pressure 190 er square inch ; constructed 
by Aitchison Blair, Ltd., Clydeb ; launch, June 12th. 











“ Rapsting vor Muttipte HeartH Furnaces.’’--The 
author of an article under this title, published in our issue of 
June 30th, was Mr. Arthur J. Caddick, not ‘‘ Craddick,” as 
printed. 


Bermsy Memornimat Awarps.—The administrators of the 
Beilby Memorial Fund (the Presidents, Honorary Treasurers, 
and Secretaries of the Institute of Chemistry, the Society of 
Chemical Industry, and the Institute of Metals) have announced 
the award of one hundred guineas each to Dr. Constance F. 
Tipper’ (née Elam), of the Engineering Department, Cambridge 
University, and to Dr. Arthur Joseph Victor Underwood, 
Chemical Engineer. 
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A Seven-Day Journal 


ames 
‘Dry Rot of Timber. 


THERE was issued recently the second edition 
of a bulletin, entitled ‘Dry Rot in Wood,” by 
the Forest Products..Research Laboratory. This 
bulletin, which has been revised and brought 
up to date, is principally concerned with matters 
affecting householders and builders, but there are 
statements between its covers that affect engineers 
directly, over and above the feeling of interest a 
discussion of the diseases of wood must arouse. 
The term “ Dry Rot” is really a misnomer, for the 
fungi causing decay require a certain amount 
of moisture before the attack can be begun. If the 
moisture content is much below 20-25 per cent. of 
the oven-dried weight of the wood, the fungi cannot 
obtain their food supplies. Since thoroughly air- 
seasoned wood contains only 15-18 per cent., and the 
figure soon falls to 12-14 per cent. in a properly 
ventilated house, the means of prevention is fairly 
obvious; it is, in fact, a problem in ventilation. 
Various recommendations are made in the report. 
It is stated that considerable trouble has been experi- 
enced with wood floors laid directly on concrete, 
especially ground floors, and that the provision of a 
really impermeable layer below the timber is essen- 
tial. A lightly brushed coating of tar is quite value- 
less, and a continuous thick layer of bitumen should 
be regarded as essential. The danger of using lino- 
leum over such flooring is pointed out, At any time, 
according to the report, the use of a covering over the 
whole floor area, which prevents the access of air-and 
requires washing, with the attendant risk of moisture 
between the covering and the floor, is dangerous, 


An Empire Conference. 


At a fully attended meeting of the Empire Com- 
mittee of the Federation of British Industries, held 
on July 5th, the resolution which follows was passed 
unanimously. It was submitted to the Grand Council 
of the Federation and confirmed on July 12th. “ If 
the attempt, through the medium of the World 
Economic Conference, to achieve by international 
action a freer exchange of goods and services, and 
thereby to contribute towards a resumption of inter- 
national trade, should prove abortive, the Empire 
Committee of the Federation of British Industries 
would urge that immediate advantage be taken of the 
presence in London of the accredited representatives 
of the various parts of the Empire to hold forthwith 
an Imperial Economie Conference to consider the 
present world situation and the possibility of taking 
practical action to improve the economic position of 
the Empire. In particular, the Conference should 
take steps (a) to facilitate the full implementation of 
the Ottawa Agreements; (b) to develop the policy 
initiated at Ottawa, and so to ensure that at least 
within the British Empire a policy of reciprocal trade 
on a sound basis shall be pursued, as the first step 
towards general world recovery.” 


Industrial Development. 


SPEAKING in the House of Commons on Monday 
evening last, Mr. Neville Chamberlain, the Chancellor 
of the Exchequer, referred to signs of improvement in 
practically all our industries. It, he said, was most 
marked in iron and steel, engineering, shipbuilding, 
and ship repairing, textile and distributive trades, 
hotels and boarding-house trade, road transport, 
dock and harbour services. In June the Ministry of 
Labour returns showed that the numbers of the 
registered unemployed, both insured and uninsured, 
had declined by 144,771 to 2,438,108. Since January 
the decline in the total of the unemployed was 
464,957. The June figures were particularly gratifying, 
as normal experience had generally indicated that 
employment figures tended either to remain stationary 
or to decrease in the sixth month of the year. For 
that reason Mr. Chamberlain considered that hope 
and strength might be taken from the figures. There 
was, he added, also an improvement in railway traffic, 
while the Customs revenue was showing more favour- 
ably than the estimate. We were more than holding 
our own as compared with other countries, and Mr. 
Chamberlain said that he felt that we had really, at 
last, begun to see signs which showed unmistakably 
that the improvement was not a fleeting one, but one 
with a solid foundation, which might be expected to 
continue. , 


The Motor Industry of Great Britain. 


THE current issue of the ‘‘ Motor Industry of 
Great Britain,’’ which is issued annually by the Society 
of Motor Manufacturers and Traders, Ltd., shows 
the progress of the industry up to the end of 1932. 
In that year the production of private cars and taxis 
alone was 171,244. When 61,475 commercial and 
hackney vehicles are added, the total of 232,719 is 
reached and shows that production has more than 
trebled itself in ten years. With this increase of 
output there has been a continuous drop in the.retail 


many of the accessories and refinements which, a 
few years ago, were either not available or wergonly 
obtainable as “extras,” are now included ‘f the 
overall price. Taking 1924 as the basal year, with 
an index of 100, the price of private cars in 1932 
was under 60, and of commercial vehicles but a little 
over 73. From tables given in the report, it is seen 
that the gross imports into the United Kingdom during 
1932 amounted to only 3403, a slight increase over 
the figure for 1931. On the commercial vehicle side, 
the gross imports, with chassis, which in 1925 
amounted to 6537, reaching 16,356 in 1929, dropped 
to 359 in 1932. “The export position,” says the 
Society, ‘‘ has naturally been affected by the general 
economic position, but in all the circumstances it is a 
matter of some gratification to record that the 
industry has virtually maintained its position, the 
physical volume of all motor vehicles exported having 
increased in 1932 by 15,886, or 65-26 per cent. over 
1931. In 1932 the excess of exports over imports 
in regard to motor vehicles, including tractors, 
amounted, in value, to no less than £4,608,459.” 


Scapa Flow Salvage Operations. 


ON many occasions we have referred in these 
columns and elsewhere in our pages, to the remarkable 
programme of salvage work undertaken and carried 
out by Mr. E. F. Cox, of Cox and Danks, Ltd., in 
connection with the raising of the scuttled ex-German 
Battle Fleet at Scapa Flow. This work, outstanding 
in the history of salvage undertakings, came to an 
end on Monday afternoon, July 10th, when the 
upturned hull of the 20,000-ton battle cruiser “‘ Von 
der Tann” was safely docked at Rosyth Dockyard. 
Mr. Cox accompanied the ship across the Pentland 
Firth, and personally superintended the docking 
operations at Rosyth. The towing was undertaken 
by the German tugs “ Seefalke,” “‘ Parnass”’ and 
“Simson,” which were assisted by the Cox and 
Danks tug “ Ferrodanks.”’ The voyage occupied 
about 43 days, the Firth of Forth being reached on 
Saturday afternoon. After waiting a night off 
Kinghorn for high tide, the voyage was resumed on 
Sunday morning, the Forth Bridge being passed at 
5 o’clock and the hull brought into the Rosyth dock 
the same evening. It was found necessary to increase 
slightly the air pressure within the hull in order to 
allow the ship to clear the sill of the dock, and the 
docking operation was finally completed on Monday 
afternoon last. The ship will be broken up by Metal 
Industries, Ltd. Since 1924 Cox and Danks, Ltd., 
have raised no less than thirty-two ships, including 
the 28,000-ton battleship “‘ Hindenburg,” and have 
towed most of them to the breakers’ -yards. The 
work so courageously undertaken by Mr. E. F. Cox 
has resulted in an important channel in Scapa Flow 
being cleared, and it has made an important contribu- 
tion to the science of ship salvage. 


The Late Mr. William A. Traill. 


Tue death of Mr. William Acheson Traill, which 
took place at his home, ‘“ Rockhaven,” at Port- 
stewart, Northern Ireland, on Thursday of last week, 
July 6th, marks the loss of one of the early pioneers 
of electric traction and hydro-electric power plant. 
Mr. Traill will be known to many of our readers as 
the founder, engineer, and managing director of the 
Giants Causeway electric tramway, which was opened 
in the face of the greatest. difficulties in September, 
1883. It was characteristic of Mr. Traill’s active 
personality that up to the last few weeks he was 
busy making preparations for the forthcoming celebra- 
tions in connection with the jubilee of his under- 
taking. The tramway, it may be recalled, is a 3ft. 
gauge track, having a length of 8 miles, and in its 
original construction and later modification Mr. Traill 
showed considerable ingenuity, both in the design 
of the power plant at the Salmon Leap Falls, Bush- 
mills, and in transmission of power to the track. 
In 1900 the original side conductors were done away 
with, and the overhead trolley system was installed. 
William A. Traill was born at Bushmills in 1844, 
and was privately educated, taking his University 
degree at Trinity College, Dublin, in 1863. In 1873 
he was awarded the Degree of Master of Engineering. 
For twelve years up to 1881 he worked on the Geo- 
logical Survey of Ireland, the remaining years of 
his life being devoted to the successful working of 
the electric tramway undertaking of which he was 
the founder and engineer. 


Return of the Moscow Engineers. 


Ir is with pleasure that we record the safe return 
to this country of Mr. Leslie Thornton and Mr. W. 
L. MacDonald, the two engineers of the Metropolitan- 
Vickers Electrical Company, Ltd., who were released 
from their Moscow prison on Saturday evening, 
July Ist. They arrived at Liverpool-street Station 
on Wednesday morning, July 5th, and were officially 
received by Sir Felix Pole, the chairman of the 
company, and by Mr. C. 8. Richards, the director- 
in-charge of Russian business. Mr. Thornton referred. 
on his arrival to the gratitude both he and Mr. 
MacDonald felt for all that. had been done for them 
by the British Government. With the release of 
the British prisoners, the embargo against Russian 
goods.entering Great. Britain and the counter embargo 
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against British goods entering Soviet Russia were 








lifted. On Monday last, July 10th, negotiations for 
a new trade agreement between the two countries 
were resumed, when Sir Horace Wilson, the Chief 
Industrial Adviser to the Government, and other 
British officials, met Mr. Ozersky, the Soviet Com- 


mercial Adviser, at the Board of Trade offices. It 
is announced that Colonel Colville, Parliamentary 
Secretary to the Department of Overseas Trade, 
will be in charge of the negotiations as representing 
Mr. Runciman, the President of the Board of Trade, 
while on the Russian side Mr. Maisky, the Soviet 
Ambassador, will have control. So far the meetings 
have been concerned primarily with the question 
of the balance of payments between the two countries, 
and other matters preliminary to the agreement 
proposed. 


A Scottish Engineering Development. 


THE announcement is made that Duncan Stewart 
and Co., Ltd., of Bridgeton, Glasgow, have entered. 
into an important agreement with the Demag A.G., 
of Duisburg, Germany, whereby the latter company’s 
specialised plant for steel works and other machinery 
connected with metal industries will be manufactured 
at Duncan Stewart’s London-road Works. The 
agreement applies not only to Great Britain, but also 
to the British Dominions, including South Africa and 
India. Under the agreement a new company, styled 
the Duncan Stewart-Demag Corporation, Ltd., to 
take charge of the selling arrangements, with offices 
at 12, Victoria-street, has been formed. Alongside 
the new development the sugar machinery side of the 
Dunean Stewart establishment will be expanded, 
and close attention will be given to other specialised 
products of the firm, which recently included a 
7000-ton wheel forging press for a Russian railway 
works. The firm has been busy for the last two 
years, and since the beginning of the present 
year the shops, which employ about 600 men, 
have been working twenty-two hours per day. The 
new arrangement is expected to provide more work 
for Clydeside, as the steel works plant and auxiliary 
machinery to be manufactured will include a very 
large range of new products embodying the hest 
features of British and Continental design. 


L.M.S. Railway Accident. 


A Ralbway accident, involving injuries to eight 
passengers and four railway employees—one of whom 
has since died—oceurred shortly after 1 p.m. at Little 
Salkeld, between Lazonby and Langwathby,: about 
20 miles south of Carlisle, on the L.M.S. old Midland 
line, when the 10.3 a.m. Thames-Forth express from 
Edinburgh, which left Carlisle at 12.44 p.m., crashed 
intoa goods engine and trucks which were being shunted 
across the line. The express was ascending an incline 
when the driver saw the goods engine, but despite the 
immediate application of brakes it was not possible to 
avoid thecollision. The express engine broke away from 
the train on the impact and was thrown to the left. 
It jumped the rails, ploughed across a second set, and 
buried itself axle deep in the goods yard, tilting to 
an angle of almost 45 deg. The carriages continued 
on and collided with the stationary portion of the 
goods train standing in the station. Six of the seven 
coaches of the express were derailed and the sides of 
most of them were ripped off. The.engine of the goods 
train was also severely damaged, the cab being prac- 
tically torn away. Fortunately, there were com- 
paratively few passengers in the train, and the fact 
that the express engine broke away from the carriages 
at the moment of impact avoided what might have 
been a much more serious disaster with probably 
great loss of life. 


A Glasgow Gas Proposal. 


In a Journal note of last week we referred to the 
important reconstruction scheme which is to be 
carried out at the Gartsherrie Ironworks of William 
Baird and Co., Ltd. In connection with the new 
installation of blast-furnaces and coke ovens, the 
firm has made an offer to the Glasgow Corporation to 
supply the city with a considerable quantity of gas 
at a very economical price. The company’s proposals 
were embodied in a letter to a Sub-committee of the 
Gas Committee of Glasgow Corporation, which was 
considered at a meeting held on Monday last, July 
10th. The Sub-committee on Works and Distribution 
decided to continue its consideration of the offer at 
its next meeting on August 14th. It is understood 
that Messrs. Baird’s offer is to supply the city with 
over 6,000,000 cubic feet of gas, which would be 
about a quarter of the summer consumption and 
about one-seventh of the maximum winter require- 
ments. The present cost of gas production in the 
Corporation’s works is understood to work out. at 
about 14-24d. per 1000 cubic feet, and the price at 
which the new Gartsherrie supply could be taken is, 
we understand, considerably lower. The supply of 
gas from coke ovens for municipal purposes has been 
worked out in considerable detail for the Sheffield 
area, and several pipe lines have been installed. The 
further negotiations between the Corporation and 
one of the oldest undertakings in the West of Scot- 
land coal and iron industry will be followed with no 
little interest, both by industrial and domestic users 





in the Glasgow area. 
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Southampton Dock Extensions. 


No. 


LI. 


(Continued from page 5, July 7th.) 


Dry Dock, 


HE construction of the new dry dock has been 
carried out by two firms working jointly, viz., 
J. Mowlem and Co., Ltd., of London, and Messrs. 
Edmund Nuttall, Sons and Co., of Manchester, since 
combined as Edmund Nuttall, Sons and Co., and 
John Mowlem and Co. (Joint), Ltd. It is 1200ft. 
long from the inside face of the caisson to the inner 
end wall, 135ft. wide at entrance and 59ft. deep from 
coping to the floor on the centre line. Views of the 
dock at several stages of its construction are shown 
herewith and in a Supplement. 
The following are the principal levels of the dock : 


Above works datum, 


feet. 

: Joping : 100-0 
Top of blocks 45-5 
Sill level 43°5 
Floor level on centre line. 41-0 
Apron F 41-0 
Foundation of side walls 23-0 
Underside of floor on centre line 16-0 


There will thus be a depth of water over the blocks, 
which are 4}ft. high, of 48}ft. at M.H.W.S.T. and of 
463ft. at M.H.W.N.T. 

The usual high-level altars have been dispensed 
with as it is found that large ships usually dock on 
three lines of blocks, and do not require shoring. The 
side walls of the dock are, however, constructed with 
a batter of 1 in 4, with the object of ensuring stability 
with economy of material, and there is a series of 
stepped altars near the base of each wall. In order 
to prevent the bilge keels of vessels touching the foot 
of the battered wall, massive vertical piers project 
from the wall at intervals of 200ft. The faces of these 
piers are fendered for about 10ft. below the coping 
with English elm timbers——Fig. 20 (Supplement). 
The clearance between the fendering is 135ft., the 
same as in the entrance to the dock. These massive 
concrete piers have a striking architectural effect, 
breaking up, as they do, the continuous horizontal 
lines of the side walls of the dock, which at coping 
level are 165ft. apart. Access to the bottom of the 


square in plan as far as practicable, the sections being 
concreted alternately. Three sections make up the 
width of the dock floor, the longitudinal junction 
faces between the sections and those between the 
floor sections and the haunches of the side walls being 
serrated. The thickness of the floor on the centre line 
is 25ft. and at the sides where the floor adjoins the 
walls 17ft. 6in. 

The dock is among the largest, and in some dimen- 
sions certainly the largest, of dry docks already built 
or building in any part of the world. For comparison 
we give the leading dimensions of a few of the largest 
existing dry docks :-— 





apart, giving a clearance on each side of 3in. between 
the granite faces and the greenheart meeting faces 
of the caisson. 


Emergency stops are constructed in the round- 
heads at the dock entrance and a caisson sill is formed 
in the apron against which the caisson can be placed 
ts hold up water outside if it is necessary to examine 
or repair the camber or the stop and sills intended for 
normal use. When in the emergency position the 
caisson rests on granite supports formed in the 
apron outside the sill; these are seen in the fore- 
ground of the view, Fig. 20 (Supplement). The avail- 
able length of the dock is increased by 86ft. to a total 
of 1286ft. when the caisson is in the outer position. 

The caisson (Fig. 17)isrectangular in form, its overall 
dimensions being :—Length on dock side, 141ft. 9in.; 
length on river side, 137ft. 9in.; depth, 58ft. 6in.; and 
width over greenheart meeting faces, 29ft. 6in. The 
ends of the caisson are vertical and, in order to permit 
of its removal from and replacement in the groove 
between the two sets of stops, it is made 4ft. longer on 














Caisson Chamber and Caisson.—The dock is closed 
by means of a sliding caisson, which, when a ship is 
to pass in or out, is drawn back into the caisson 
chamber or camber on the east side of the entrance 
by means of electrical hauling machinery installed 
in a housing at the inner end of the camber. The 
machinery embodies a combined system of main and 
auxiliary reversing type motors, with push-button 
control. The motors and control gear are in dupli- 
cate and either set can be put into operation from the 
control point in front of the machinery housing. The 





Av wileble 
Depth over sill : 
Port, name, and date of opening. or blocks at Method of closing. 
Length, ft. | Breadth, ft. |M.H.W.S.T. or 
maximum dock 
water jewel, ft. 
Liverpool, Gladstome,1913.. .. .. .. .. « =. | 1050 120 435 Sliding caisson 
Panama Canal, Balboa, 1916 Me ak are oe 1044 110 41} Gates : | 
Boston, U.S.A. Navy, 1920 1170 120 44 Floating ship type caisson 
St. John, N.B., 1923 .. 1165 125 42 Floating ship type caisson 
Durban, Congella, 1925 1150 110 41 Rolling caisson 
Esquimalt, Victoria, 1926 .. 1150 125 40 Floating ship type caisson 
Havre, 1927 . 1023 125 524 Floating box caisson 
St. Nazaire, France (e ombined lock and dry dock), 1932 1148 164 434 Rolling caisson 
Southampton, 1933 py: 1200 135 484 Sliding caisson 
Singapore, H.M. Dockyard (building) 1000 130 44 Sliding caisson 


the inner or dock side than on the outer side ; and the 
dock wall and inner stop on the west side of the 
entrance are set back a corresponding distanee, a 
shallow embayment being formed in the west wall of 
the entrance which allows of the caisson being 
manceuvred in and out when it has been floated suffi- 
ciently high to clear the sills. 

The sills of the caisson groove and the vertical 
stops in the caisson recesses are of fine-dressed 
granite, as are also the sill and stops in the emergency 
position at the entrance to the dock and the face 











Fic. 15-ViEW OF WORKS SHOWING EXCAVATION 


dock is provided by eight flights of steps and two 
timber slides. The drainage of the floor is provided 
by side falls of Gin. to the gutters adjoining the low 
altars; there is no longitudinal fall in the floor of 
the dock. 

Excepting the sills and caisson stops, which are 
mentioned hereunder, the only granite work in the 
dock is in the flights of steps which give access to the 
bottom of the dock and the coping of the walls at the 
entrance. All the granite used came from Shap. All 
other parts of the dock, including the copings of the 
side walls and the altar steps near the base of the 
walls, are of concrete. The concrete used throughout 
the dock is a mixture of 6: 1, with the exception of 
the face work, which is 4: 1, deposited at the same 
time.as the concrete behind it. No special provision 
has been made for vertical joints in the side walls to, 
provide for expansion and contraction. The concrete 
in the floor was poured in. sections. approximately 








— 


outward movement of the caisson is effected by means 
of wire ropes passing round sheaves fixed at the dock 
end of the camber and brought back to the inner or 
eastern end of the caisson. The inward movement is 
by direct pull from the hauling machine, which has 
been made by Stothert and Pitt, Ltd., of Bath. 

The camber, which is seen on the right of the aerial 
view, Fig. 18 (Supplement), is open—that is to say, 
there is no roof over it. Provision is made for foot 
traffic only across the caisson itself to the east dock- 
head, when it is housed in the camber, and over the 
caisson from one side of the dock to the other when 
it is in position across the entrance. 

The caisson is designed. to be double acting, so that, 
in addition to keeping water out of the dock, when it 
bears against the inner stops, it can hold up the level 
of the water inside the dock while the tide is falling 
outside. In'this case it bears against the outer stops. 


IN TRENCHES FOR SIDE WALLS —JUNE, 
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stones at the sides of the caisson groove in the 
camber. The slides upon which the caisson moves in 
the groove across the dock entrance and in the 
camber are of machined steel castings bolted to the 
concrete floor. The sliding faces on the caisson keels 
are also of steel. 

The caisson, which was constructed by the Furness 
Shipbuilding Company, Ltd., of Haverton Hill-on- 
Tees, is, as we have already indicated, double faced 
and is provided with greenheart meeting faces on both 
sides. The upper portion of the caisson structure, 
15ft. deep, is open to the tide at the two ends. Includ- 
ing water ballast, but excluding the water in the tidal 
compartments, the gross weight of the caisson is 
4600 tons. It was launched on the Tees in April, 
1933, and was subsequently towed to Southampton, 
arriving there on June llth, 1933. It cannot, how- 
ever, be floated into position until the dredging of the 





The caisson stops. and. the two sills are placed 30ft. 





enclosing embankment, which is now in progress, has 
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been carried out to a sufficient depth to provide for 
flotation. 


CONSTRUCTION OF THE Dry Dock. 


The construction of the dock is of particular interest 
on account of the very rapid progress of the work. 
The decision to build it was made in January, 1931, at 
which time the site was a tidal mudland. Imme- 
diately following this decision the enclosing by a 
gravel bank of the area to be occupied by the dock 
was begun. This bank was made water-tight by 
means of a curtain of interlocked steel sheet piling 
driven along its centre line. The enclosing bank 
was formed by the same methods as those described 
for the enclosure of the reclaimed area. Meanwhile 
the design of the dock was prepared and tenders 





when practically all the concrete work in the dock 
had been completed, there remained the dressing of 
the granite caisson stopsyand sills, the fixing of the 
caisson slide paths and the completion of other items 
of equipment. 5 

Fig. 20 is a view of the dock in May, 1933, from a 
point outside the apron at the entrance. The screens 
surrounding the scaffolds seen in the foreground are 
for the purpose of protecting from air currents the 
fine piano wires which were stretched in front of the 
caisson stops and used as gauges during the final 
dressing and rubbing of the granite surfaces. The 
dock was flooded on May 3lst—June 2nd, 1933, and 
at the present time the cutting through of the enclosing 
bank at the entrance, which is being done for the 


most part by dredging, is in progress. 





Fic. 16—EXCAVATION OF DUMPLING BETWEEN SIDE WALLS—AUGUST, 


obtained for the main contract. On the completion 
of the enclosing bank on June 30th, 1931, the site 
was handed over to the contractors for the dock 
construction. The pumping out of the enclosed area 
occupied ten days and immediately this was accom- 
plished excavation commenced. A certain amount 
of excavation was carried out in the open chiefly to 
remove a bed of gravel which covered the whole area 
and which was used for making concrete. Fig. 13, page 
26, shows the bank and excavation in progress early 
in September, 1931. Below the level of the gravel 
timbered trenches (Fig. 15), for the most part 43ft. 
wide and 53ft. deep, were sunk for the construction of 
the walls, after which the dumpling between them 
was excavated so that the concrete floor could be 
constructed. Nearly all the concrete was mixed at a 








FIG. 17—THE CAISSON 


central station at the north end of the dock and there 
filled into bottom-door boxes which were conveyed by 
wagon to the place of deposit. The works were 
remarkably free from soakage water and what there 
was was conveyed by means of drainage pipes to a 
low-level sump at the south end of the dock, which 
was built before any other excavation was com- 
menced. 

The construction of the dock involved 1,258,000 
cubic yards of excavation and the desposit of 456,000 
cubic yards of concrete. The contractors’ organisa- 
tion and arrangements for plant were so complete 
that all this work was carried out between June, 1931, 
and April, 1933. In view of the extent of the work 
and the complicated nature of the structure, this is 
probably a record achievement. After April 12th, 
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1932 


Contractors’ Plant——The contractors’ plant 
employed in the construction of the dry dock included 
three steam navvy and drag-line excavators, each 
equipped with buckets of 1} cubic yagds capacity ; 
twenty-three steam cranes and ten electric derrick 
cranes of capacities ranging from 5 tons to 15 tons; 
eighteen steam locomotives and about 350 large- 
capacity wagons. The view of the works taken from 
the south in May, 1932, which is reproduced in Fig. 14, 
gives a good idea of the plant employed at that date. 

Artesian Water.—Soon after the excavation at the 
site had begun bore-holes which had been put down 
gave indications that beneath the intended founda- 
tions of the dock artesian water at considerable 
pressure was present. It was found that a bed of 
sand charged with water lay beneath the bed of clay 
in which the foundations of the dock walls and floor 
were to be constructed. The clay that would remain 
between the foundations and the sand bed was of 
varying thickness, but in some parts it would be so 
thin that “ blows’ would almost certainly occur in 
the excavations unless means were taken to reduce 
considerably the pressure of the subterranean water. 
The docks engineer of the railway company thereupon 
sought the advice of Siemens-Schuckert (Great 
Britain), Ltd., which had devised installations of tube 
wells, with the object of relieving the pressure of sub- 
terranean water on foundations and preventing its 
inflow, which had been successful in several instances 
on the Continent, notably at Amsterdam, Antwerp, 
and Bremen. It was decided to sink five tube wells 


| for docking ships of the largest size. 





on each side of the dock site. These wells were carried 
down into the sand bed. The boring tubes were 24in. 
diameter, Inside,the 24in. tube a second or suction 
tube, 14in. in diameter, was inserted. The lower end 
of the suction tube was perforated and wrapped 
around with filters of fine copper wire gauze. The 
space between the perforated tube and the 24in. pipe 
was then filled with pea gravel up to the surface of 
the sand bed. Above this the annular space was filled 
with clay and the 24in. boring tube was then with- 
drawn. An electric submersible pump was then 
lowered into each of the l]4in. suction wells. These 
pumps were worked continuously throughout the 
construction of the dock and lowered the pressure 
head of the artesian water to such an extent that all 
upward pressure on the stratum of clay which forms 
the foundations of the dock was relieved during the 
construction of the works. This application of tube 
well pumping of artesian water was on a larger 
scale than anything before attempted. The head of 
water was lowered by pumping by as much as 90ft., 
i.e., from +110ft., at which level the water rose in 
the boring tube, to +20ft. The view of the dock in 
August, 1932, which we reproduce in Fig. 16, clearly 
shows the dry condition of the silt and sand which 
constituted the dumpling between the side walls at 
the time it was being excavated. On the completion 
of the walls and floor the pumps were withdrawn one 
by one, but the wells were not filled in and are now 
connected by horizontal drains to the dry dock so 
as to permit the discharge of water rising in the wells 
at a level of about 40ft. below the coping. The water . 
so discharged is led to the drainage sump and is dealt 
with by the dock drainage pumps. This use of the 
wells as a permanent provision has the effect of lower- 
ing the level of the standing water behind the dock 
walls and reducing the upward pressure under the 
foundations at times when the dock is empty. 

Equipment of Dock.—It is intended to provide 
three lines .of blocks, 4ft. 6in. high, on the floor of the 
dock. These will be of the ordinary type employed 
The two rows 
of bilge blocks will be similar to the keel blocks and 
it is not proposed to employ any special self-adjusting 
or automatic arrangements in connection with them. 
Some of our readers will remember that in the case 
of the Tilbury Dry Dock, opened in 1929,* the bilge 
blocks are operated and adjusted by hydraulic power 
controlled by valves on the dock sides near coping 
level. 

Warping bollards are spaced 50ft. apart along both 
sides of the dock. In addition, sunk coping bollards 
have been provided, four on each side near the 
entrance and five on the east side near the head of the 
dock. These are intended to be used in securing a 
waterborne ship when, as may sometimes happen, the 
dry dock is used as a wet berth. The recesses—seen 
in Fig. 19 (Supplement) in which these bollards are 
sunk are provided with portable timber covers flush 
with the quay surface so that they offer no obstruc- 
tion to warping ropes. 

Accommodation is provided for pipes for supplying 
compressed air, fresh and sea water, fire hydrants, 
gas and oil, and electric cables for power and lighting, 
which are to be laid in tunnels formed in the side 
walls of the dock and accessible through numerous 
manholes. Tracks are provided for travelling cranes 
on both sides of the dock. That on the west side will 
support a crane lifting 50 tons at a radius of 110ft.; 
that on the east side a 10-ton crane. The dockside 
equipment also includes rail tracks and vehicular 
roads. A space is reserved for the construction of a 
cargo shed for use when the operations of loading and 
unloading cargo are performed while a ship is in the 
dry dock. 

The dry dock is to be opened by His Majesty the 
King on July 26th, but it will not be ready for use 
until about the end of August. 

In the next and concluding article of this series we 
shall describe and illustrate the dock pumps, 
culverts, and sluice valves. 

(To be continued.) 


* Tue Enorveer, September 27th, 1929. 











The Royal Agricultural Show at Derby. 


II. 
(Continued from page 10, July 7th.) 


No. 


ELEcTRICAL EXHIBITS. 


At previous Shows there have been several separate 
stands for electrical exhibits in different parts 
of the showyard, organised by various interests. 
This year it was decided to assemble all exhibitors 
engaged in applying electricity to agriculture in one 
group, making a much more impressive display. 
The result was a continuous run of 250ft. of shedding, 
covering a combined display by the Derbyshire and 
Nottinghamshire and Leicester and Warwick electric 
power companies, the British Electrical Develop- 
ment Association in conjunction with the electricity 
departments of Derby, Nottingham, and Burton-on- 
Trent, and by the General Electric Company. The 
E.D.A. had arranged a comprehensive exhibit show- 
ing the applications of electricity to general farming, 





including barn machines driven by separate electric 
motors, pumping machinery, wood saws, and electric 
heating for sterilising and horticultural purposes. 
Compared with fuel-fired equipment, the electric 
sterilising chests exhibited by the General Electric 
Company occupy much less floor space, as there are 
no external steam-raising appliances, such as separate 
boilers. The handling of fuel and ashes is entirely 
eliminated, as is also any labour for raising steam. 
Operation is particularly simple, as all that is neces- 
sary is to place utensils in the chest and switch on. 
Steam is then raised, and after a period of about an 
hour, according to working conditions, sterilisation is 
completed. The electrical loading is particularly low 
for this class of equipment. For instance, in the ‘case 
of a 3ft. by 4ft. by 4ft. chest it is only 8 kW, and 
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economy in operation is effected by the fact that for 
this size of chest the consumption for one sterilising 
process is of the order of 8 units. There is a separate 
compartment beneath the main chest in which electric 
heaters are immersed in water. Steam is generated 
in this compartment and passes into the main chest, 
where sterilisation is carried out. Current is con- 
trolled by means of a switch, in the larger sizes a 
“high” and “low” heat position being provided. 
A pilot lamp indicates when the current is on. A 
water gauge is fitted to indicate the depth of water in 
the steaming compartment and there is a tap for 
drawing off small quantities of hot water when 
required. A filler funnel is fitted at the side of the 


governor and operate on the by-pass system. Forced 
lubrication is provided throughout except to the 
small end bearings, which are lubricated by splash. 
The oil for lubrication is supplied by a submerged 
gear pump. The cylinder liners are of centrifugally 
cast iron, nitrogen-hardened, giving an exceptionally 
long life, and the pistons are of special aluminium 
alloy and are fitted with three pressure rings and 
one oil scraper ring. The bore and stroke of the 
cylinders are 4}in. and 5}in. respectively. 

The compact electrically driven _self-lubricating 
pump suitable for domestic purposes illustrated in 
Fig. 9 was also included among Messrs. Lister’s 
exhibits. The } H.P. motor is mounted on the main 





all controls within easy reach of the operator, and a 
handy fence controlled from the front of the machine. 
The saw pulleys are strong castings with staggered 
spokes, the bottom pulley being heavier than the 
top one to prevent the latter from over-running when 
the saw is in operation. The faces of both pulleys 
are ground after being mounted on their spindles. 
The “straining ”’ device consists of a weighted lever 
working on hardened steel knife-edges, with slip-on 
weights to give the required degree of tension. The 
saw guides have adjustable hard wood packings 
placed above and below the table, the upper guide 
being counterbalanced and adjustable from the front 
of the machine. A fixed table 9ft. 6in. long is provided 




















Fics.§7, 8 AND 9-27 H.P. HIGH-SPEED OIL ENGINE AND A PUMPING UNIT—LISTER 


chest and a thermometer for indicating the temper- 
ture in the interior. 


R. A. Lister AND Co., Lrp. 


The exhibitors of internal combustion engines 
were fewer than at previous Shows, and several 
of the best-known makers were unrepresented. In 
this branch of engineering R. A. Lister and Co., 
Ltd., Dursley, Gloucestershire, had, as usual, some 
interesting exhibits. Amongst their lighting plants 
was shown an automatic installation consisting of 
two unequal solid injection plants which are entirely 
controlled by the load required and work singly or 


casting and drives the crank shaft by means of a 
short V belt. The pump has a bronze crosshead 
and bronze plunger fitted with cup leathers, and the 
piston-rod is of non-rusting metal. The pump body 
and crank case are in one and the drop-forged steel 
crank has balanced webs. The shaft runs in ball 
bearings. The capacity of the pump is 250 gallons 
per hour against a total head of 80ft. and a lift of 25ft. 


Tuomas ROBINSON AND Son, Ltp. 


A vertical band sawing machine—-Fig. 10—exhibited 





by Thomas Robinson and Son, Ltd., Rochdale, has 
been specially designed for use in yards dealing with 

















Fic. 10—BAND SAWING MACHINE—ROBINSON 


jointly as necessary. One plant has an output of 
24 kW, and the other 45 kW at 110 volts. Such an 
arrangement ensures economy in running costs 
where the loads vary, because for light loads the 
larger engine shuts down and the smaller engine 
only is used. Another exhibit by the same firm was 
the 27 horse-power vertical three-cylinder solid 
injection engine illustrated in Figs. 7 and 8, which 
runs at 1000 revolutions per minute. One of the 
features of this engine is the unusual design of the 
cylinder heads shown in Fig. 8, by which the compres- 
sion is raised for starting and lowered for normal 
running. The fuel pump and injection arrangement 
are of the Bosch pattern, controlled by a centrifugal 





home-grown timber and for general estate work. 
On account of the thinness of the saw blade a con- 
siderable saving in saw kerf is effected, and the power 
required to drive the machine is much less than for 
a circular saw bench on the same class of work. 
The standard machine is arranged for hand-push 
feed only, but if desired the rolling table can be 
fitted with a rack and pinion and traversed either 
by hand or power, the drive in the latter case being 
taken from the saw pulley shaft. The saw pulley 
spindles are mounted in ball and roller bearings. 
Other features of the machine include a sensitive 
knife-edge saw-straining device, facilities for easy 


and has six steel rollers mounted on ball bearings, 
independently adjustable in the vertical direction. 
A rolling table, 10ft. long, and constructed of hard 
wood reinforced by angle iron strips and steel plates, 
is also provided for use on the outside of the saw. 
This table will usually be found sufficient for the 
ordinary run of work, but if desired another rolling 
table can be provided to work between the saw and 
the fence. At the in-feed and out-feed ends of the 
machine stands are provided, each having two steel 
rollers similar to those on the fixed table. These 
stands are for the purpose of supporting the rolling 
table when in its extreme positions. The fence has 
a quick parallel adjustment across the table, by 
means of cut gears and screw, controlled from the 
front, and a rule which is easy to read is also provided 
to assist in quick setting. 


ASHWELL AND NEssItT, LTD. 


An automatic coal stoker for heating apparatus 
—Fig. 11—was exhibited by Ashwell and Nesbit, 
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Fic. 11—AUTOMATIC COAL STOKER-—ASHWELL 


“Tee Encincer” 


‘Ltd., Leicester. It operates on similar principle 
to that of the ‘‘ underfeed ” stoker, which has been 
so extensively adopted for steam boilers. The fuel 
is conveyed by a revolving worm from the hopper 
to a retort in which the flow of fuel is turned upwards, 
and as the fuel approaches the fire it is gradually 
heated. The released volatile gases pass through the 
incandescent fuel bed, where they are ignited and 
consumed and turned into useful heat. Meanwhile, 
the solid residue from which the volatile gases were 
released is forced upward into the fire and consumed, 
leaving nothing but non-combustible ash, which 
fuses into clinker and is removed from the furnace. 
The apparatus is specially designed to burn small 
sizes of coal, such as “peas” or “ beans,” and the 
hopper is varied in size to suit requirements. The 
worm conveying the fuel to the furnace along the 
steel duct is the part most exposed to wear, and is 
made of cast steel. It is kept in continuous rotation 
through an oil-filled gear-box with three speeds and 





change and control of the saw, the arrangement of 


a neutral position. The combustion , chamber is 





30 


THE ENGINEER 


JULY 14, 1933 








patented and is the outcome of exhaustive experi- 
ment, providing an efficient means of cooling the cast 
iron segments forming the firepot by means of the 
incoming air, so that replacement of the furnace 
part is unnecessary for many years. The supply of 
air to the fire is graduated in such a way as to produce 
the required conditions of combustion. The air 
supply and delivery of fuel are correctly proportioned 
and the operation of the fire can thus be governed 
by controlling the running of the motor which drives 
the fan and the conveyor. Thermostatic control 
can, therefore, be employed, and the requirements 





farm implement is made by this company, including 
tractors, mowers, binders, harrows, potato diggers 
and planters, milking machines, and small petrol 
engines. The new Deering-McCormick potato planter 
has a patented corrector which prevents irregularity 
of planting. The so-called ‘‘ hand drop” planters, 
commonly used, have the drawback of requiring two 
operators—one man to drive the horse and steer 
the machine and another to feed potatoes into the 
dropping device. This latter job is very fatiguing, 
and irregular work results. Some machines of the 
type with feed cups mounted on a chain conveyor, 





drive is taken directly from the power take-off, 
and delivered through bevel gears, and then through 
roller chains and sprockets to the cylinder, platform, 
and sickle drive, and other parts of the machine. 
These chain drives are all short. This type of drive 
is economical of power and permits quick changes of 
speed at the cylinder by merely changing a sprocket. 


GWYNNE’S Pumps, Lrp. 
The Gwynne trailer fire pump——Fig. 13—is built 
in two sizes, the smaller having a capacity of 100 
gallons per minute and the larger 250 gallons per 














Fic. 


of automatic control can be met. These controls 
include : 

(1) A water thermostat adjustable so as to ensure 
that water at any predetermined temperature is 
leaving the boiler ; (2) an air thermostat controlling 
the heating system so as to ensure a constant tem- 
perature in a building; (3) a pressure thermostat 
ensuring a constant steam pressure on the boiler. 
These controls can be governed by electrical wiring 
arrangements so that the range of their operating 
temperatures is altered automatically at any period 
of the day or night. A similar electrical device 





12—HARVESTER THRASHER 


while being simple and useful, have heretofore had 
the big objection that regularity of planting could 
not be obtained. The new Deering and McCormick 
machine has largely overcome this defect in the feed 
cup planter, and, in addition, has provided means for 
instantly correcting ‘‘ misses *’ when they occur from 
any cause. Above the vertical depositing tube is the 
so-called “‘ corrector,” which is a horizontally placed 
disc-shaped container having separate compartments 
for nine reserve potatoes. Should a feed cup fail 
to fill itself from the hopper through any cause, the 
corrector instantly detects it and automatically drops 





INTERNATIONAL HARVESTER 


minute. In each case the set comprises a two-stage 
gun-metal pump driven by a petrol engine, with 
petrol and cooling water tanks and priming exhauster 
pump. Lightness has been a primary consideration 
in the design of these pumps, so that they can either 
be drawn by hand or trailed behind a motor vehicle. 
The 100-gallon set will discharge its water at a pres- 
sure of 110 lb. per square inch through one or two 
jets when running at 3000 revolutions per minute, 
but a higher discharge rate is possible with lower 
heads. The pumps are arranged back to back to 
minimise end thrust, and the spindle is of stainless 























FIG. 13—TRAILER FIRE PUMP—GWYNNE 


cnsures that however long the air or water thermostat 
may call for no heat the fire never goes cut, but is 
automatically kept alive by periodical switching 
on of the air supply. These stokers are made in 
ten sizes for burning bituminous coal and in capacities 
from 230,000 to 9,000,000 B.Th.U. per hour. There 
are also four sizes of a special domestic type for 
burning anthracite, ranging from 140,000 to 500,000 
B.Th.U. per hour. 


INTERNATIONAL HARVESTER COMPANY. 


One of the most interesting stands in the show yard 
was that of the International Harvester Company, 
Ltd., City-road, London, E.C.1. Almost every type of 





a potato in the depositing tube in exactly the same 
place as if it had been carried up by the feed cup. 
The operator who steers the machine can easily keep 
the corrector filled with its reserve supply of potatoes. 

The harvester-thrasher illustrated in Fig. 12 has 
been specially designed for the European market, 
and incorporates features hitherto not provided in 
this class of machine. It is supplied as a direct- 
connected tractor-operated machine, but when used 
with tractors with unsuitable power take-off, it 
requires an auxiliary engine which can be mounted on 
a fitting on the front of the thresher. The power is 
transmitted through a belt from a pulley on the engine 
crank shaft. When operated from the tractor the 








Fic. 14—VICTOR ROLLER—BARFORD 


steel to avoid rusting. Any small end thrust of the 
impellers is taken by a double ball thrust washer. 
Priming is effected by a patented rotary exhauster 
driven from the pump spindle through a friction drive, 
which is brought into action by a hand lever, and an 
intercepting tank is provided between the pump and 
exhauster to prevent water from entering the latter 
after the pump has been primed, The interceptor 
comprises a ball float and mitre valve and acts auto- 
matically. The pump bearing housing is cooled by 
water tapped off from the pump casing through a 
strainer, which is easily removed for cleaning. The 
cooling water then passes on to the engine jacket, 
the quantity being regulated by a cock. The engine 
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is of the four-cylinder monobloc type developing 
17-5 B.H.P. at 2000 revolutions per minute, and 
the cylinder block is water cooled by thermo-syphon 
from the header tank at starting, with an adjustable 
supply from the pump when working. The drive 
from the engine is through a gear-box giving a pump 
speed 1-5 times the engine speed. The gears are 
totally enclosed, and run in an oil bath. The frame 
of the machine is of steel channel and the units are 


independently mounted on cross members. The 
gross weight of the tiachine is 12} cwt. 
Fopens, Lrp. 
For many years Messrs. Foden, of Sandbach, 


confined their attention exclusively to steam-pro- 
pelled road vehicles. In recent times, however, 
recognising the claims of the heavy oil engine for use 














FiG. 15—-FUELOL ENGINE—BLACKSTONE 


in this class of vehicle, the firm has devoted its experi- 
ence to the building of vehicles fitted with internal 
combustion motors of the Dorman-Ricardo and 
Gardner types, and at Derby lorries up to 6 and 7 tons 
capacity were shown, which were fitted with one or 
other of these engines. The 3—4-ton lorry hasa Dorman- 
Ricardo four-cylinder engine, with a bore and stroke 
of 101-6 by 130 mm., which develops 31 B.H.P. 
at 1000 revolutions per minute and 58 B.H.P. at 
2000 revolutions. The cylinder liners are of nitrided 
cast iron. The cylinder heads are cast in pairs, with 
ample water spaces, and incorporate the Ricardo 
combustion chamber. Overhead valves operated 
from the cam shaft by push rods and rockers are all 
totally enclosed, although the tappet adjustment is 
easy of access. Bosch fuel pumps and injector valves 
are employed. The centrifugal governor operates on 
the fuel pump and controls the engine at the idling 
and maximum speeds. For starting purposes the 
inlet valve rockers can be moved into the no-com- 





application of a differential gear, with consequent 
easy directional control, simplifying the turning of 
abrupt corners without damage to the surface being 
rolled. The engine is water cooled, of the single- 
cylinder, side valve, four-stroke type, developing 
3 B.H.P. at a normal speed of 1500 r.p.m. The 
drive is taken from the engine by a bevel gear revers- 
ing mechanism, which incorporates two clutches. 
The gears are totally enclosed in an oil-retaining case. 
A hand-operated expanding brake is fitted and a 
suitable device is provided to keep the brake applied 
when the roller is standing. The main rolling wheels 
are each 36in. by 12in., giving a rolling width overall 
of 30in. 
FIRE PROTECTION. 

The fire protection of the showyard was entrusted 
to Merryweather and Sons, of Greenwich, who have 
carried out this duty for many years. The fire 
station within the show grounds was equipped with a 
powerful “‘ Hatfield’ motor fire engine. This engine 
was of the latest type, fitted with two-speed 
gear pump drive. There was also a ‘ Warspite”’ 
portable fire pump, as supplied for the fire protection 
of estates, large industrial premises, &c., and a 
comprehensive range of fire-fighting appliances. 


BLACKSTONE AND Co. 


One of the features of Messrs. Blackstone and Co.’s 
stand was the newly designed Fuelol engine, which is 
a 5-7 H.P. vertical engine embodying patented 
devices used with marked success on the larger 
Blackstone engines of both horizontal and vertical 
types. It works on Diesel oil and on the four-stroke 
principle, running at 650 to 900 revolutions per 
minute, is totally enclosed, and is fitted with an 
automatic governor. A general view of the engine is 
given in Fig. 15, while sectional views of the pump 
injection apparatus are given in Fig. 18. The injec- 
tion system consists of a pump fitted on the side of 
the engine and connected by a short pipe line to a 
sprayer on top of the cylinder. The pump is designed 
to deliver the fuel under pressure to the sprayer in 
measured quantities varied by the governor, accord- 
ing to the load on the engine, and its operation is 
such that it ensures a sharp opening and closing of the 
sprayer valve. The pump is of the plunger type, 
having a spring-loaded automatic delivery valve, 
and a mechanically operated inlet spill valve, the 
mechanism for operating the latter valve being con- 
tained in the pump casing, which makes the pump a 
self-contained unit. The sprayer or injector unit 
contains a fluid-pressure operated spray valve, which 
is normally held on its seat by a spring. This valve, 
when brought into action, is lifted by the pressure of 
the fuel received from the fuel pump, which during 
the period of injection automatically overcomes the 
pressure exerted by the spring. The action is as 
follows :—On the downward stroke of the pump 
plunger, fuel is drawn into the pump fuel chamber 
from the manifold past the inlet valve. On the upward 
stroke, the inlet valve is closed by the valve lever and 
cam on the side of the sliding sleeve. The fuel is now 
forced through the delivery valve to the sprayer, 
and the measured quantity of fuel oil is injected into 
the combustion chamber, and ignited by the com- 








FiG. 16--POTATO DIGGER—BLACKSTONE 


pression position. A four speed gear-box is fitted and 
the road springs are of the progressive action type, 
which becomes less resilient as the load is increased. 


AVELING AND PORTER AND BARFORD AND PERKINS. 


Motor road rollers varying in weight from 12} cwt. 
to 4 tons were shown by these associated firms. The 
smallest of these, called the ‘‘ Victor,” is illustrated 
in Fig. 14. This roller has been produced to supply 
the demand for a light three-wheel machine, with the 
moving parts easily accessible, for work on private 
and public parks, footpaths, school playgrounds, 
tennis courts, &c. The two main driving wheels 
have a narrow space between them which permits the 








pression temperature. At a time predetermined by 
the governor slide, the trip slide is stopped in its 
upward travel with the plunger, thus allowing the 
valve cam to fall out of action and the inlet valve to 
again open, when fuel in excess of that required for 
injection is returned to the fuel manifold. The 
makers claim that this system of injection gives an 
extremely low fuel consumption for such a small- 
powered engine, which at present works out at 
approximately 0-44 Ib. per B.H.P. hour. 

The potato digger for which Messrs. Blackstone 
received a silver medal is shown in Fig. 16. Its 
action is to loosen the tubers, push them carefully 
out of the ground and free them from adhering earth, 








haulms, and weed, leaving the potatoes clearly 
visible in a narrow path for quick handling by the 
pickers. All-the working parts operate at low speed. 
The machine has an all-steel frame fitted with strong 
road wheels, which ave adjustable to suit the varying 
widths of drills and which are fitted with a new 
ratchet escapement. A tilting sub-frame fitted on the 
rear of the main frame carries the main spinner and 
loosening share, and is fitted to allow a pivotal or 
hinged adjustment of the pitch or cutting angle of 
the share without altering the relation to the revolving 
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Fic. 18 —-FUEL PUMP AND SPRAYER OF FUELOL ENGINE 


tine to the share. The maim spinner, which carries 
three pairs of curved twin tines, being tilted, causes 
the tines to rise as they leave the share, thus raising 
the tubers well out of the ground. After delivering 
the tubers the crank control comes into action and 
the tines are then withdrawn from the crop at such 
an angle that there is no tendency to carry the tops 
or weeds round the path taken by the spinner. The 
auxiliary spinner is fitted with a series of curved 
double tines which riddle out the soil and deliver the 
tubers in a narrow path, without damage, efficiently 





Fic. 17—HORNSBY - LEAKE SEED DRILL—RANSOMES 


exposed for collection, whilst the haulms are carried 
clear to the side. In order to overcome the in- 
equalities of the ground surface and to prevent 
breakage, this spinner is so fitted that it floats on 
aspiral spring. Its position can also be raised, lowered 
or adjusted sideways to suit the conditions prevailing. 
The main spinner is driven from the main shaft by 
a chain and bevel gears, and it is important in order 
to get the best results that this spinner be driven at 
the correct speed. As the speed of horses, apart from 
the greatly increased speed obtained from a tractor, 
varies very considerably, this machine has been pro- 
vided with three change-speed chain sprocket wheels, 
which are easily changed over. The auxiliary spinner 
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is driven by a shaft enclosed in a cast iron barrel, 
which is connected at each end to an entirely enclosed 
cast iron case containing the bevel gears. The barrel 
and cast iron gear cases give protection from the flying 
soil, assuring clean running and long life. Both these 
spinners are controlled by simple in and out of gear 
levers working independently. Most of the running 
parts of the machine are fitted with grease gun 
lubrication. 


RANSOMES. 

What is claimed to be an entirely new principle 
has been applied to the Hornsby-Leake seed drill, 
Fig. 17, which was shown on the stand of Ransomes, 
Sims and Jefferies, Ltd., Ipswich. By this new 
system greater regularity in sowing is said to be 
obtained. The hopper is constructed in a “V” 
shape, the rear portion being vertical whilst the 
front is sloping. To the rear part is mounted ver- 
tically a series of cylindrical seed containers, the 
duty of each being to feed two rows. In the round 
lower portion of the container is a vertical cone 
rotating slowly. On top of and in accurately machined 
contact with this cone is a stationary baffle, with a 
series of steps diametrically opposed, one set of steps 
to each row. The seed passes from the main hopper 
through a sliding aperture on to the top of the baffle 
and cone face. The upper part of the container is 





formed into an enclosed dustproof chamber which 
houses a small pair of bevel gears for rotating the 
cone. In conjunction with the gears is arranged a 
pair of flat circular ratchets. The top ratchet is 
fixed whilst the bottom ratchet revolves against it. 
As the cone revolves, the ratchets impart to it a 
constant vibrating action. There are forty vibrations 
to one cone revolution ; the depth of vibration is 4;in., 
and consists of a gradual downward movement with 
a sudden return. The object of each vibration is to 
give the seed a constant shuddering action and to expel 
from the slope of the cone a regular number of seeds. 

Two opposite apertures on the lower side of the 
container allow the seed to be expelled directly into 
the coulter tubes, in a regular flow from the vibrating 
cone. A common drive shaft is threaded through the 
bevel gear chamber of each container, connecting up 
the drive to each pair of gears. A sliding shutter is 
fitted to each container, all shutters being con- 
nected up to open or close together, whilst any con- 
tainer can be individually shut off. To cut out a 
single row, small stops are supplied with the drills 
to insert in the baffle or baffles. A feature of this 
machine is that the axle for the travelling wheels is 
fixed. This drill was entered for the Silver Medals and 
we understand that it isto betested next autumn by the 
implement judges of the Royal Agricultural Society. 


(T'o be continued.) 








Battersea Power Station. 


THE 


N Tuesday last, July 11th, a paper entitled ‘‘ The Appli- 

cation to the Battersea Power Station of Researches 
into the Elimination of Noxious Constituents from Flue 
Gases, and the Treatment of Resulting Effluents,’’ was 
presented by G. W. Hewson, 8. L. Pearce, A. Pollitt, and 
R. L. Rees before the Chemical Engineering Group 
Session of the annual meeting of the Soviety of Chemical 
Industry, in the Chemistry Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. This is a _ very long, 
important, and exhaustive paper, but it is only possible 
at this stage to give extracts from it. 

Its object is (a) to describe the researches undertaken 
during the past four years by the engineers and chemists 
of the London Power Company, with the assistance of 
chemists of independent standing and eminence, to find 
a practical solution to the problem of eliminating 
oxides of sulphur from the flue gases; and (6) to 
give a detailed account of the system adopted and 
plant installed at Battersea, which is the first power 
station in this or any other country to be so equipped. 
The rate of flow of flue gas from the Battersea station 
when completed will be of the order of 1-5 million 
cubic feet per minute, at N.T.P. The initial concentration 
of sulphur dioxide in the gas will lie between 0-02 and 
0-05 per cent. by volume, and it is possible to reduce this 
by about 90-95 per cent. before discharging the gas to 
atmosphere. 

There are three possible methods of reducing the 
amount of sulphur oxides contained in flue gas: (1) 
Treatment of the coal; (2) dry treatment of the gas; 
(3) wet treatment of the gas, and, as is now well known, 
the third method has been adopted at Battersea. The 
experiments which led up to the final design were carried 
out at Grove-road on large-scale plant which is fully 
deseribed with details and discussions of the observations 
made on them. The authors summarise this part of the 
paper as follows. 

‘In the foregoing we have described the development 
of a process of removing sulphur oxides from flue gases, 
which may be summarised as follows. 

_ The gas from coal containing about 1 per cent. of sulphur 
is washed with water during its passage through scrubbers 
in which both the gas and water are brought into contact 
with iron oxide. The gas is then scrubbed, preferably 
in contra-flow, with water in another chamber, the 
scrubbers being made of an inert material such as wood. 
After passing upwards through the water sprays, the 
gas enters a final scrubber which is wetted with an alkaline 
solution, for example, 0-25 per cent. chalk slurry. The 
gas is then discharged to atmosphere after passing through 
a dry scrubber to remove entrained moisture. The 
alkaline solution flows downwards and mingles with the 
water from the water sprays. 

If the gas were at N.T.P. and the washer quite empty, 
the gas would take about thirty to thirty-five seconds to 
pass through the washer. About 20 tons of water and 
10-12 Ib. of lime or chalk are used per ton of coal burned, 
at a cost, for pumping and alkali, of about 3d. per ton of 
coal. In this way about 90 per cent. of the oxides of 
sulphur can be removed from gas derived from coal 
containing 0-8 to 1-0 per cent. sulphur. 

Entrained air bubbles are produced in the wash water 
supplied to the steel filling by brisk aeration, and the 
effluent from the whole plant is also aerated to oxidise 
sulphites. The total reducing power of the effluent 
may thus be made equivalent to as little as 3 grains of 
sulphur per gallon, in the form of sulphite. A very small 
amount of manganese in solution will promote oxidation 
still further. 

After filtration, the effluent is diluted with about twenty- 
five times its bulk of return condensing water which is 
sufficiently alkaline to neutralise the acidity of the 
effluent. 

We have also outlined the results obtained by re-circulat- 
ing alkaline solutions through the washer, and have 
described the more important methods of analysis involved 
in the investigation.” 

They then give a description of the Battersea plant and 
equipment. 


* Society of Chemical Industry, Newcastle Meeting. 


PURIFICATION 





OF FLUE GASES. 


Five Gas WASHING PLANT AT BATTERSEA. 


Boiler Plant.—The gas washing plant is designed to 
treat the gases from a battery of nine boilers which 
constitute the first half of the station. Each of the 
first six of these boilers has the following rating : 


Lb. per hour. 


Normal economic rating .. : 250,000 
Maximum continuous rating .. 312,000 
Peak rating 330,000 


These boilers are identical units and are arranged in 
a row along one side of the boiler-house, the main flue 
for which runs above and parallel with the boiler units. 
Each boiler is equipped with four induced draught fans 
of 25 per cent. capacity, which operate in parallel and 
discharge into the main flue. - There will, therefore, be a 
row of thirty-six induced draught fans on the fan floor, 
all discharging into the main flue, when the present scheme 
is completed. 

The relative positions of the grit arresters, induced 
draught fans, primary chambers, and main flue are 
indicated in section “‘ A-A ” on the opposite page. 

Gas-washing Plant Capacity—The coal consumption 
of each boiler unit at 330,000 lb. per hour evaporation 
is 19 tons per hour, and the plant has been designed on 
the maximum running condition comprising seven units 
steaming at this rating—that is, a coal consumption of 
133 tons per hour. 

On the basis of 13 per cent. CO, in the flue gases at the 
fans and normal fuel, the total weight of gas is approxi- 
mately 3,600,000 Ib. per hour. 

Materials of Construction.—Experience with the various 
experimental plants put down at Grove-road and Battersea 
has shown that high-grade, close-grained cast iron, 
Accrington bricks set in prodorite mortar, ciment fondu, 
hygean rock, asphalte, kerolith mortar, callendrite 
sheeting, and certain bitumastic paints, are amongst 
the substances which have been found to be most resistant 
to the corrosive action of the gases, the wash water and 
the effluent, and they have been used freely in the designs. 

Some of these materials have a comparatively low 
melting point, and working temperature has had to be 
carefully considered when making a selection. 

The roof of the main flue and primary chambers is built 
up of cast iron plates carried on the lower flanges of cast 
girders of special ‘‘ H ”’ section, the upper flange of which 
is bolted to the structural steelwork. These castings, 
together with those used for pipes above 3in. bore, pipe 
supports, supports for the metal scrubber elements, 
pump casings, and valve bodies, are a semi-steel mixture 
of low carbon content and very close grain. 

The sprays are in special corrosion-resisting ‘‘ P.M.G.” 
metal, which is a high-grade copper alloy suitable for 
casting, forging, rolling, or for extruding. The pump 
impellers, wearing rings, neck rings, and the valve spindles 
and nuts are also made of this metal. 

General Arrangement of Gas-washing Plant.—The 
arrangement of the plant is shown on the opposite page. 
The gases having passed through the boilers, superheaters, 
economisers, and air heaters, are drawn by the induced 
draught fan into the grit arresters and discharged to the 
primary chambers. They then enter the main flue which 
runs horizontally the whole length of the station, after 
which they descend the centre chamber of either of the 
chimney towers which are situate at the north and south 
ends of the station respectively. 

Having descended one of these central chambers, the 
gases bifurcate, ascend the outer chambers, and pass 
through the eliminator plates to the base of the chimney 
proper, where they are diluted by warm air entrained from 
the chamber arranged underneath the main flue. During 
this progress the gases are brought into contact with 
five distinct banks of scrubbers. First, at the exit from 
the primary chambers into the main flue the gases, 
previously wetted, are brought into contact with a bank 
of steel channels. The. second contact is made with 
similar channels arranged in banks in the main flue ; 
steel channels are again placed horizontally in the third 
bank arranged in the descending section of each chimney 
tower. The fourth set of metal scrubbers with which 
the gases make contact are placed vertically at the lower 








portion of the chimney towers. These also prevent too 
great a proportion of the liquor from the early stages 
being carried over into the alkaline wash, which is sprayed 
on the fifth and last of the series of scrubbers, which 
are made of wood and placed in the wing chambers or 
uptakes of the chimney towers. No sprays are provided 
on the last bank of metal scrubbers, since the gases are 
carrying a large quantity of free wash water in suspension. 

Primary Chambers.—There is one primary chamber on 
the discharge of each induced draught fan—that is, a 
group of four chambers per boiler, and they really con- 
stitute a taper connection between the discharge of each 
fan and the main flue. The roof of each chamber is 
horizontal and the sides vertical, but the floor slopes 
downwards towards the main flue at an angle of about 
30 deg. to the horizontal. The cross-sectional area of 
each chamber is approximately 43 square feet at the 
inlet and 64 square feet at the outlet, and the distance 
between inlet and outlet is about 9ft. 6in. 

A bank of scrubbers about 3ft. deep extends the full 
height and width of the chamber, and is situated at the 
outlet or main flue end of the chambers. The design 
of the chambers admits of the scrubbers being easily 
replaced, as dampers can be placed to close the outlets. 

The roof of the chamber is formed by cast iron plates 
which can be easily removed. The side walls are in 
Accrington brick and the floor of steel plates superimposed 
by callendrite sheeting and a slab of ciment fondu concrete. 
The sides and floor are lined with special tiles bedded 
in a special high-temperature asphalt. This lining was 
considered necessary owing to the different expansion 
and contraction of the various materials and consequent 
risk of opening of joints. 

The gases receive their first spraying as they pass 
through these primary chambers to the main flue. The 
river water used merely wets the gases, causing any 
residual solids which have escaped through the grit 
arresters to be precipitated and finally discharged into 
the open trough outside the main flue. With the induced 
draught fans in action, this water, with the gases, enters 
the main flue as a mist finely distributed throughout the 
main flue. 

Main Flue.—This runs the complete length of the 
station, the gas being introduced into one side through 
the primary chambers, and each end of the flue forming 
an outlet to the two chimney towers. The flue, of constant 
rectangular section throughout its length, is 475ft. long, 
38fit. high, and 23ft. wide, which gives a cross-sectionai 
area of 874 square feet. The floor of the flue contains 
a series of large troughs which run across the full width. 
Under normal operation these troughs will be awash with 
water, thus providing the maximum amount of water 
vapour for wetting the gases. This flue bottom also 
forms a good settling area for the heavier grits, which 
can be sludged through the connections marked B. This 
sludge can be retained in the receiving trough placed on 
the roof of the adjacent turbine-house and allowed to 
drain, after which the grits can be removed in a relatively 
dry state. 

Ten banks of scrubbers, of similar type to those in the 
primary chambers, each 7ft. 7in. deep and extending 
over the cross-sectional area of the flue, are arranged in 
the fiue, one between the discharges of each group of 
four primary chambers for each boiler, and one at each 
end of the flue. By means of two roller shutters, one 
situated between banks 3 and 4 and the other between 
banks 6 and 7, either chimney tower may be isolated 
and the gases from all the boilers on the live side of the 
shutter made to pass to the other chimney. 

The roof is constructed of cast iron, and the side walls 
lined internally with Accrington bricks set in prodorite 
mortar, all structural steelwork having been painted 
with prodorite and flushed up with fondu mortar inside 
the brickwork. The floor is constructed of steel plates 
covered with callendrite sheeting protected by 6in. of 
ciment fondu concrete. The walls and floor have been 
given a further protection of three coats of keragel paint. 

The sprays upon the main flue scrubbers produce a 
curtain effect. 

Chimney Towers.—The two chimney towers, one at 
each end of the station, consist of three sections, one 
downtake and two uptakes, and carry the eliminators 
and the chimneys themselves. 

The downtake, 36ft. 6in. by 24ft. 6in. in section, giving 
a cross-sectional area of 894 square feet, is 122ft. 6in. in 
height. Four banks of scrubbers, each 4ft. 8in. deep and 
extending across the full section, are arranged in the down- 
takes. A further hank of scrubbers in a vertical plane is 
arranged at the bottom of the downtakes where the gases 
turn to enter the uptakes. The roof of the downtake is 
made up of cast iron plates supported on cast iron 
suspender joists in a manner similar to that employed on 
the roof of the primary chambers and the main flue. A 
number of beams, forming part of the structural framing 
of the tower, span the chamber and are used for supporting 
the banks of scrubbers. 

The uptakes, each 36ft. by 20ft. in section, giving a 
total cross-sectional area per tower of 1440 square feet, are 
160ft. in height. Two banks of scrubbers, the lower 
one 25ft. 9in. and the upper 14ft. in depth, are arranged 
in each of the uptakes, being supported by certain beams 
forming part of the structural framing of the tower. 
These scrubbers are made of pine and were fabricated on 
site mainly from scrap timber baulks used during the 
construction of the station, principally as supporting 
member for the cofferdam used on the river works. A 
small fillet along the top edge of each scrubber member 
deflects the bulk of the wash liquor to the lower face of the 
scrubber element, where it is held by surface tension and 
thus meets the full force of the rising gases. The lower 
edges are serrated, so that, in the event of the warping of 
the scrubber members, undue gathering of wash liquor at 
any one point will be prevented. 

The alkaline wash is conveyed by gravity to the upper 
set of sprays in the chimney tower uptakes, and is the last 
fluid action taking place on the gases during their passage 
to the chimney. This wash falls through the scrubber 
elements and is again introduced into the tower by re- 
circulating pumps. Two groups of sprays which are 
situated in the uptakes and one group placed at the top 
of the downtake take this re-circulated liquor. 

The eliminator banks are arranged in parallel rows 
above the roof plates of the downtake, and with two walls 
of the towers form a chamber at the base of the chimney 
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proper ; these eliminators are made of wood. Two banks 
of eliminator elements, Ift. 4in. deep and set vertically, 
are arranged in this chamber to remove the free moisture 
entrained in the gases. 

Warm air from the boiler-house is also introduced into 
this chamber to dilute as well as to assist the drying and 
dispersal of the gases. 

General Construction of Chimney Towers.—The walls of 
the north chimney tower are internally with 
Accrington brick, lined with ‘‘ Prodor”’ cement mortar 
up to the level of the main flue roof, and with ciment 
fondu mortar above that level. 

The same form of construction is followed in the south 
chimney tower, with the exception that the internal 
facing bricks are laid in “‘ Keralith ’” mortar, and between 
them and the main brickwork is a fin. interstice which was 
filled with melted hygean rock asphalt as the walls were 
built. 

In both towers timber sheeting has been used to guide 
the sprayed wash liquor into the scrubbers, thus keeping 
much of this away from the walls. 

The floor is divided into shallow sumps which serve 
the three sections of the tower, one downtake and two 
uptakes. These sumps are constructed of reinforced 
concrete covered with a 3in. layer of ciment fondu super- 
imposed on callendrite sheeting which is firmly attached 
to the top of the steel work. 

Chimneys are arranged above the eliminators and are 
28ft. 2in. in diameter, 622 square feet at the base, and 
22ft. in diameter, 380-13 square feet at the top, where the 
gases are finally discharged. The chimneys are 171ift. 
high and the top of the chimneys is at a level of 352-5 O.D., 
which is 337-5ft. above the ground level. They are of 
special design and of reinforced concrete construction. 

Flushing of Scrubber Surfaces.—There is a possibility 
of grits entrained in the flue gases building up on the 
scrubber surfaces, particularly in the primary chambers 
and the main flue. To obviate this, provision has been 
made for the automatic flushing of these faces. 

Aeration of Wash Water.—The aeration of the wash 
water is a necessity. Between the controlling valves and 
the banks of sprays air taken from the compressed air 
system is admitted to the water. The supply of aerated 
water to the sprays is an important feature of the gas- 
washing system. To effect it, an annular space is provided 
around the main spray service pipes. This space is in 
communication with the compressed air system and is 
divided from the water stream by a monel metal gauze 
of fine mesh which divides the air, causing it to travel in 
small bubbles with the water stream. The degree of 
aeration can be observed through the sight glasses indi- 
cated in the diagram. 

Water Services, Pumps, &c.—The arrangement of water 
services can beseen on the drawing. Thespray water pumps 
supply water in parallel to the primary chambers and the 
main flue, and there is also a connection to an apportion- 
ing plant and a water supply to the wash mills. 

The water from the primary chambers and the main 
flue, the effluent, is collected in a common main and 
taken to the effluent treatment plant. 

An alkaline wash is used in the upper set of sprays in 
the uptake chambers to the chimney towers, and after 
falling to the bottom of the uptakes is discharged by the 
re-circulating pumps through the lower sets of sprays in 
the uptakes and the top set of sprays in the downtake. 
The effluent from the base of the downtake, along with the 
effluent from the main flue and the primary chambers, is 
discharged to the treatment plant. 

Water Supply to Main Flue and Primary Scrubbers.— 
The spray water for the main flue and primary scrubbers 
is supplied alternatively by two groups of three pumps 
operating in parallel. The first group of three pumps 
draws its supply direct from the suction chambers of the 
main circulating water and the second group of three 
pumps draws its supply from the circulating water mains 
at the outlets from the main transformer oil coolers. 
The discharges from each group of pumps are coupled to 
a common discharge main to the main flue and primary 
chambers. 

Water Supply to Upper Banks in Uptakes.—A connection 
is taken from the main mentioned above to the hydraulic 
jump of an apportioning plant; where reagent may be 
introduced, and after treatment the water is delivered by 
gravity to the top sprays in the chimney uptake chambers. 

Water Supply to Lower Banks in Uptakes and Banks in 
Downtake.—The treated water from the upper bank of 
sprays in the uptakes is collected in the sumps at the base 
of the uptake chambers in each tower and is withdrawn 
therefrom by re-circulating pumps, which return the 
liquor to the lower bank of sprays in the uptakes and the 
bank of sprays in the roof of the downtakes. Two re- 
circulating pumps are provided for each chimney tower 
(four in all for the complete gas-washing plant), and each 
group of two is independent of the group in the other tower. 
The discharges from the two pumps, comprising one group, 
are bussed together and discharge through a common 
main. The capacity of the pumps has been arranged so 
that one pump is capable of handling all the water required 
for one tower. 

Effuent from Chimney Towers.—The water from the 
sprays in the downtake is collected in the sumps at the 
base of the tower and the sumps of both towers are con- 
nected together by a main to which the waste water 
effluent pumps are connected. There are two of these 
pumps for the complete gas-washing plant, each being 
capable of handling the whole of the water required, so 
that one forms a standby to the other. 

Liming Plant.—This plant is used for the production of 
milk of lime in the proportion of 30 parts of lump lime to 
100 parts of water. This plant comprises two 20ft. 
octagonal wash mills built of concrete and lined with 
brick, there being a layer of hygean rock interposed. 
Lime, introduced into the mills, is mixed with the appro- 
priate quantities of water by vertically hung stirrers 
actuated by gearing. The wash mill is of a type generally 
used by the cement industry for producing chalk slurry. 
The resultant lime wash is discharged through screens 
fitted around the periphery of the mills into two small 
collecting chambers, whence it flows along pipe lines to 
two two-throw pumps situated in the basement of the 
boiler-house. These pumps then discharge the fluid to 
the hydraulic jump of an apportioning plant which is on 
the fan floor at the north end of the boiler-house. 

Apportioning Plant.—This plant consists of two reagent 





hoppers, float tanks, water trough, combined hydraulic 
jump, and buffer tanks. The river water used for the 
spraying operations is introduced into the end of the main 
tank and flows through the hydraulic jump, where it is 
intimately mixed with the reagent. The buffer tank is 
provided to control the amount of water required in the 
system. The float in this tank is directly connected to 
the main inlet valve of the apportioning plant, the level 
of the float being controlled. by the quantity of water used 
for the sprays. Two reagent hoppers are situated above 
the plant, see drawing, each hopper being fitted with a 
mechanism for expelling powder, which is operated through 
variable-speed reduction gear, which is motor driven. 

The reagent hoppers in the apportioning plant are a 
standby to the lime wash mills, and are to be operated only 
if the slurry delivered therefrom is weak. 

Aeration Plant.—The aeration plant provided to convert 
the sulphites in the effluent to sulphates before the 
effluent is returned to the river, comprises a tank, 30ft. 
long by 8ft. wide by 16ft. 6in. deep, arranged at the north 
end of the station adjacent to the base of the chimney 
tower to receive the effluent water after it has completed 
its cycle of washing operations. Five ejectors for entrain- 
ing air into the water during its passage to the aeration 
tank are provided at appropriate points; three for the 
water from the main flue and primary chambers, and two 
for the discharge from the chimney tower downtake. 
Each ejector can be isolated or regulated by the control 
valves shown on the diagram. The discharge from each 
ejector divides in two directions, by the dispersers shown 
at the bottom of each discharge pipe, to permit of a more 
uniform distribution of air in the tank. A weir is arranged 
at the side of the tank over which the effluent enters the 
discharge culvert, whence it passes to the filtration plant. 

Filtration Plant.—This installation is constructed of 
reinforced concrete and includes twenty-four chambers, 
arranged in six rows of four. Filtering media, composed 
of water-worn stones and sand, of the grading and thick- 
ness of layers indicated on the enlarged section of the 
diagram, are carried by perforated cast iron floor plates. 

Horizontal concrete channels of rectangular section 
provide means of entry for the effluent to the plant. 
Each chamber contains a pipe set horizontally at right 
angles to the main channels, with a hand-operated pen- 
stock and float valve for controlling admission to the 
chamber. 


Battersea—Gas-washing Plant Sub-divided Statement of 





Capital Costs. 
£ s. d. £ s. d. 
Towers— 
Foundations 41,000 0 0 
Steel work Cece! 0@ 1 re ae Oe 
Brickwork, floors, access doors, 
MBs? a) eecrindc ed) few VASO: 0:0 
Cast iron work, including £300 
erection. . no tg ae Cage 1,860 0 0 
---- ——— 193,070 0 0 
Filling— 
Special channel type steel 
scrubbers, including £500 
tg HEE Te Pee ee ee 
Wooden scrubbers (on basis of 
WN IED Boa nS asivt. =e Ste 6,000 0 0 
———+----——- 8,520 0 O 
Primary chambers- 
Steel work 1,200 0 0 
Brickwork 600 0 0 
Speciallining .. .. .. .. 1,500 0 0 
Special channel type steel 
scrubbers, including £100 
erection. . Sake el, | ae 720 0 0 
a ne 4,020 0 0 
Main flue— 
Brickwork and steel work 20,000 0 0 
Secondary steel work 1,050 0 0 
Cast iron work ‘ 9,230 0 0 
Hot air ducts .. 1,220 0 0O 
False floor 96 WAKA.) kee ee 
Special channel type steel 
scrubbers, including £300 
erection. . Se ghee’.. 907 eee 
Travelling crane 310 0 0 
—_——_——-—— 33,920 0 0 
Filtering plant— , 
sump and drains .. 10,590 0 0 
Aeration plant— 
Civil work. . 1,425 0 0 
Ejectors 1145 0 0 
—_—_--——— 1,540 0 0 
Liming plant— 
Civil work.. .. 750 0 0 
Plant. . Z 1,770 0 0 
— — 2,520 0 0 
Pumping plant 2,150 0 0 
Pipework 7,380 0 0 
Valves .. 1,730 0 0 
ie lee 630 0 0 
Pressure distributor 580 0 0 
—__———-— 12,470 0 0 
Jib cranes on chimney towers 900 0 0 
Cables and switchgear. . 5,750 0 0 
Incidental work at Battersea 700 0 0 


.. £274,000 0 0 


Total 


Credit for, say, 1200 tons steel saved on building 
due to chimneys being carried on chimney 


towers, at £23 per ton 27,600 0 0O 


Net extra cost .. £246,400 0 0 


After passing these controls, the effluent enters the 
vertical trunk placed at the centre of the chamber. 
The heavier solids gravitate to the bottom of the settle- 
ment chamber, situated below the perforated plates 
shown in the diagram, page 32, the lighter solids are carried 
by the rising stream of effluent to the underside of the 
filtering medium where they are deposited, whilst the 
clarified effluent liquid percolates upwards through the 
stones and sand. Along the sides of each cell is a weir 
over which this clarified and aerated water flows through 
@ pipe to the river. 

A hand-operated wash-out valve is provided at the foot 
of each settlement chamber to control the effluent residue 
or sludge discharge to the sludge culvert. Automatic 
float valves are also provided, the closing of which syn- 
chronises with the opening of the wash-out valves to 
ensure (a) the absence of agitation, and (b) the prevention 
of the entry of air to the underside of the filter bed when 
the wash-out valves are lifted. 





The sludge discharge from the filter flows through the 
sludge culvert to the clarifying plant. The sludge from 
the receiving pit gravitates into one of two Shone ejectors, 
whereby it is lifted to the de-aerating inlet tank, whence 
it flows by a bottom pipe connection to the underside of a 
sill arranged in the clarifying tank, to which the sludge is 
admitted tangentially. As the quantity of sludge is small, 
the uprising velocity is low and the entrained solids are 
deposited in the conical bottom. The clear water over- 
flows a sill into an annular trough, whence the clear water 
can be returned, according to its clarity, either to the inlet 
or outlet of the sand filter. The sludge is removed by the 
difference in hydraulic head when the penstocks on the 
entrance to the sludge beds are opened, but should this 
sludge have settled hard, a compressed air ejector con- 
nection is provided at the entrance to the sludge discharge 
pipe to aid its removal. The contents cf the sludge beds 
are periodically removed by grabs and carted away. — 

A detailed statement of the capital costs appertaining 
to the flue gas-washing plant is given in the table. 


Review or OUTSTANDING PROBLEMS. 


When confronted with a problem of this type, it is 
generally preferable to begin with a thorough survey in 
the laboratory. In our case that was not possible. It 
was necessary to discover within the shortest possible 
time whether the oxides of sulphur could be removed 
by the most promising method, washing with water, 
whether the effluent could be safely discharged into the 
river Thames, what the approximate cost of the process 
would be, and what form the plant should take at the 
Battersea power station. Knowledge of this type can 
only be gained safely by full-scale tests. . Indeed, it is 
doubtful whether this process would ever have been con- 
sidered practicable had the decision rested upon the results 
of laboratory work. 5 

The process is much more complex than it appears at 
first sight, and a considerable amount of research will be 
necessary before it can be thoroughly understood. The 
following paragraphs will indicate some of the problems 
which are still outstanding, but a public utility company 
would scarcely be justified in investigating some of them. 

The solubility of SO, in water at comparatively high 
partial pressures and the influence of many dissolved 
salts upon the solubility are known. It is possible to 
calculate the solubility at low partial pressures, assuming 
that the deviation from Henry’s law is entirely due to 
ionisation of the sulphurous acid. The calculation has 
apparently never received practical verification, although 
it appears to hold approximately in the gas-washing process 
when no iron or other promoter of oxidation is present. 
We are indebted to Mr. C. F. Goodeve for the calculations 
referred to. The alkalinity of the wash water has an 
important and calculable influence upon the equilibrium 
sulphite content. vee : 

The chief purpose of the steel fil is to provide an 
iron salt to promote oxidation in the effluent. Neutralisa- 
tion takes place in slight degree when the iron dissolves, 
but it is insufficient to account for the increased elimina- 
tion which is found when steel filling is present, nor 
does it account for the gradual improvement in the 
elimination as the steel surface oxidises. After about 1000 
running hours under distinctly adverse conditions, the 
steel scales rapidly, thereby increasing the area of oxide, 
and the concentration of iron in the effluent rises con- 
siderably. The elimination is not increased, indicating 
that neutralisation is not the predominant cause of the 
phenomenon. Oxidation of sulphite in the wash liquor 
is more rapid when an iron salt is present, and the liquor 
is then capable of dissolving more SO, ; but this effect 
is undoubtedly slight under the conditions ruling in our 
tests. The increased elimination may be due to the 
sum of these two factors, and the polar nature of the iron 
oxide surface may contribute; but the value of each 
individual factor is unknown. ‘ 

Another problem of considerable interest is ted 
with the aeration of wash water supplied -to the steel 
scrubbers. When the, water is milky with entangled air 
bubbles the oxidation which takes place is much greater 
than the equivalent of the oxygen dissolved in the water. 
It is improbable that the bubbles remain entangled in the 
water throughout its down the tower, and this, 
together with the fact that similar aeration applied to the 
wood filling is almost without effect, indicates that the 
iron oxide surface plays an important but unknown part. 

The concentration of total sulphur, sulphate plus 
sulphite, in the effluent is not greater during aeration, 
showing that the diminished sulphite concentration 
has not brought about an increase of the amount 
of SO, dissolved. : ; 

The mechanism of the oxidation of sulphites in solution 
appears to be much more complex than has generally been 
supposed. It is probable that the reactions involved are 
mainly heterogeneous. 

The mechanism of the action of promoters such as the 
ions of iron and manganese deserves attention. A chain 
reaction may be imagined involving a ferric-ferrous inter- 





> | change, though the formation of intermediate com- 


pounds, such as the dithionate, produces complications. 
It is less easy to imagine a likely mechanism for the man- 
ganese reaction in acid solution, though here, again, 
dithionate is readily produced. ; : 

A difficult but undoubtedly interesting problem is 
that of the reactions taking place in the furnace between 
SO,, SO,, CO, CO,, O,, and H,O. All these gases and 
some others are present in various stages, and in varying 
proportion, and the system probably never reaches equili- 
brium in the furnace. In certain circumstances H,S may 
be produced, and that being so’we may presume the 
presence of COS and free sulphur. : 

Lastly, the fundamental principles of the design of 
scrubbers for cleansing of gases where little resistance can 
be allowed, represent a new problem which has not been 
fully worked out. The mechanism of a solution of a gas 
in a liquid has been partially investigated, but is not yet 
thoroughly understood. 
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Fic. 18 (ABOVE)—AERIAL VIEW FROM SOUTH. PUMP HOUSE ON LEFT AND MONOLITHS OF QUAY WALL ON THE RIGHT—MARCH, 1933 
Fic. 19 (BELOW)—VIEW FROM NORTH-WEST. DEEP-WATER QUAY AND RECLAMATION IN MIDDLE-DISTANCE—MAy, 1933 
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FiG. 20 (ABOVE)—INTERIOR FROM THE ENTRANCE. APRON IN FOREGROUND—MAy, 1933 
Fic. 21 (BELOW)—-AERIAL VIEW FROM SOUTH-WEST. PUMP CHAMBER AND WING WALL ON WEST SIDE—OCTOBER, 1932 
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Railway and Road Matters. 





Two documents relating to railway ‘accidents are dealt 
with elsewhere in the present issue. One is the annual 
report by Lieut.-Colonel Mount on the accidents of last 
year and the other is the report by the same officer on the 
fatal landslide of March 4th at Vriog Cutting, Great 
Western Railway, usually referred to as the Fairbourne 
accident. 


Wiru the introduction, on July 17th, of the summer 
train services, there will, for the first time, be a booked 
start-to-stop speed of over 60 m.p.h. on the former 
Midland Railway. That will be on the Bristol and Gloucester 
section, where two up trains will cover the 32 miles 
between Mangolsfield and Gloucester in 31 min., or an 
average speed of 61-9 m.p.h. 


THE retirement of Mr. Fred J. Ramsden from the 
directorate of the London, Midland and Scottish Railway 
prompts us to say that he is the son of the late Sir James 
Ramsden, who for many years was practically the manag- 
ing director of the Furness Railway. Mr. Ramsden, when 
he joined the board of that company in 1908, took with 
him an intimate practical acquaintance with the railway, 
as he was then the superintendent of the line. 


In view of the fact that Mr. J. 8. Anderson, of the late 
Metropolitan Railway, has been appointed Secretary and 
Treasurer to the London Passenger Transport Board, we 
would say that Mr. J. C. Mitchell, who has held that 
position for the ‘‘ Underground ” group, became entitled, 
after forty-six years’ service, to retire a year ago. In view 
of the prospective changes, he remained in office, and now 
becomes secretary to the liquidators of the Underground 
group. After the completion of that work Mr. Mitchell 
will retire. 

THe 12.44 p.m. L.M.S. express from Carlisle to St. 
Pancras, which runs over the Settle and Carlisle section 
of the former Midland Railway, came into collision on 
Monday last at Little Salkeld with a goods train that was 
shunting from the down to the up line. It was half a mile 
north of that station where the fatal landslide of January 
19th, 1918, occurred which caused the derailment of the 
8.50 a.m. from St. Pancras to Carlisle, wherein seven 
passengers lost their lives. The engine in that case— 
No. 1010—was working the express concerned in the 
accident of Monday. 


A FORECAST as to the attitude that will be taken by the 
railwaymen when a substitute for the Central and National 
Wages Boards is proposed may be seen in the report pre- 
sented to the Annual Congress of the National Union of 
Railwaymen. It is therein observed: ‘‘ Anything in the 
way of compulsory arbitration will be rejected by our 
membership.” As a corollary to this, it must be remem- 
bered that the railway companies’ notice to terminate the 
Wages Board was the result of prominent members of the 
Union saying, when the last proposals were under dis- 
cussion six months ago, that they would not accept an 
adverse award. 


Ir is officially announced that consequent on the pro- 
motion of Mr. W. K. Wallace to the position of chief civil 
engineer, London, Midland and Scottish Railway, Mr. 
S. J. Symes, personal assistant to the chief mechanical 
engineer, has been made the chief stores superintendent. 
It will be .of interest to the engineering profession to hear 
that the stores superintendent of each of the principal 
British railways is an engineer. Additionally to Mr. 
Symes as a locomotive engineer, we have civil engineers 
in the persons of Mr. A. P. Ross on the London and North- 
Eastern, and Mr. A. C. Cookson on the Great Western ; 
whilst Colonel Francis, of the Southern, served his time 
at Crewe works. 


Tue death of Mr. W. A. Traill, referred to on another 
page, reminds us that the jubilee of the opening of the 
Giants Causeway Electric Tramway was the commemora- 
tion of the official opening of the line by Lord Spencer. 
The railway, as was recorded in THE ENGINEER at the 
time, was inspected, on behalf of the Board of Trade, by 
Major-General Hutchinson on January 12th, 1883, and 
was opened for traffic on the 18th of the same month. 
It is advisable that these facts should be admitted, 
because otherwise the honour of being the first electrically 
operated railway in the United Kingdom would. be trans- 
ferred to Volk’s Railway at Brighton, which, as we said 
in this column on March 3rd last, was opened on August 
2nd, 1883. 


TuHE first serious railway accident of the present century 
took place on July 15th, 1903—thirty years ago to-morrow. 
It occurred at the Waterloo Station, Liverpool, of the 
Lancashire and Yorkshire Railway, and was a derailment 
in which six passengers and the fireman lost their lives. 
The accident aroused considerable interest in railway 
circles, as the locomotive, the track, and the speed were 
involved. The line had not at that time been converted 
to electric traction, and the train, which consisted of six 
bogie coaches, drawn by a 2-4-2 tank engine, was given 
20 min. to run the 17} miles from Liverpool to Birkdale. 
The station was approached by a right-handed curve, 
which, at the point of derailment, had a radius of 23 chains 
and a superelevation of 24in. There was no speed limit ; 
the driver admitted that the train was running at 50 m.p.h., 
but a sub-ganger said that it was travelling very fast, 
faster than he had ever seen it, and quite 60 m.p.h. 
The attitude of the locomotive department, as voiced by 
the late Mr. H. A. Hoy, the then chief mechanical engi- 
neer, was that there was an obstruction, and that the 
curve, the track, the speed, and the engine had nothing 
to do with it. It was, however, significant that at a point 
138 yards in the rear of the footbridge in the station the 
axle-box pin of the right leading wheel was found, and 
whilst that was not, in itself, sufficient to cause the derail- 
ment, it would disturb the weight carried by the springs, 
and there were signs on the right-hand wheels that the 
right trailing coupled wheel was the first to leave the rails. 
Portions of other springs were found, but they were con- 
sidered to be effects of the derailment. The late Colonel 
Druitt considered that the derailment could not have been 
due to speed or the train would have been derailed to 
the left. He, however, considered that a speed limit of 
35 m.p.h. was called for. 





Notes and Memoranda. 


By diverting water now flowing into the Yellow Sea 
to discharge into the Japanese Sea, nearly 1,750,000 kW 
ean be added to the hydro-electric resources of Korea, 
according to Dr. M. Shibusawa, of the Tokyo Imperial 
University. Actual development in Korea now totals 
165,644 kW. 

Ir has been found that-the pyrites from the Iron Duke 
Mine, in Rhodesia, contain nearly 50 per cent. of sulphur. 
They are taken to the railway by wagon and railed to the 
Broken Hill Mine at a cost considerably below that of 
imported sulphur. American sulphur has consequently 
been entirely displaced by the Rhodesian product. 


In Vulcan there is an account of how a compressed air 
receiver was wrecked by explosion without there being 
any indication that oil vapour was the cause. From the 
information available, however, it is evident that the 
dished end had a very large radius as compared with the 
diameter of the vessel, and on account of this formation 
it is probable that failure was due to bulging at the normal 
working pressure. Inwardly dished ends require careful 
consideration in design in order to ensure that they will 
not bulge when subjected to the working pressure. 

THE transport industry of this country is immense, 
says Nature. At a very rough estimate, £600,000,000 a 
year is spent in transport, and there is no guide to show 
whether this is being spent wisely. This, above all other 
industries, needs a Transport Research Board in the 
Department of Scientific and Industrial Research, a 
Board that will investigate transport solely from a tech- 
nical point of view. It may not always be the best policy 
to adopt the course that is best technically, but those 
responsible for policy can never form a right judgment 
without knowledge of what is right technically. 

THE official returns rendered to the Electricity Com- 
missioners show that 885 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of June, 1933, as compared with the 
revised figure of 823 million units in the corresponding 
month of 1932, representing an increase of 62 million 
units, or 7-5 per cent. During the first six months of 


.1933 up to the end of June the total amount of electricity 


generated by authorised undertakers was 6438 million 
units, as compared with the revised figure of 6095 million 
units for the corresponding period of 1932, representing 
an increase of 393 million units, or 6-4 per cent. 


THE use of aluminium alloys has been restricted by two 
of their characteristic properties, viz., their tendency to 
corrode and the necessity to age them. The Bitterfeld 
works of the I.G. Farbenindustrie A.-G. has now succeeded 
in developing, under the collective name of Hydronalium, 
a series of aluminium alloys which are conspicuous for 
their resistance to corrosion, especially in sea water, and 
do not require any heat treatment for ageing. Hydro- 
nalium consists of aluminium alloyed with magnesium to 
the amount of from 5 to 15 per cent., and with traces of 
manganese. Its specific weight between 2-63 
and 2-59 (0-095 Ib. and 0-093 Ib. per cubic inch), depend- 
ing on the type of alloy. 

EstTIMaTinG that were natural conduction of the heat 
generated by the concrete forming the Boulder Dam, 
U.S.A., to be relied upon for cooling, it would “ require 
centuries to get rid of the excess heat without artificial 
aid, and the process would result in dangerous open joints 
or cracks,” engineers are relying upon artificial cooling 
processes. As fast as the concrete is poured, 2in. iron 
pipe is installed at 11}ft. intervals, through which cold 
water will be circulated. Concrete rises about 40 deg. 
in temperature after setting. There will be about 150 
miles of such pipe imbedded in the dam. A similar system 
was tried on a smaller scale in the Owyhee Dam in Oregon. 
By pumping 64 deg. water through pipes, the temperature 
was reduced from 118 deg. to 84 deg. in two weeks. 

CRUMPLED aluminium foil applied in layers, with the 
layers kept apart with distance pieces or by the ridges of 
the layers touching forms an excellent heat insulator. 
Efficiency is obtained by the low thermal conductivity of 
the air spaces between the layers and the heat radiating 
or reflecting power of the bright surfaces. As the foil is 
very thin, great care has to be used in applying so that the 
layers touch each other as little as possible, otherwise a 
large -transfer of heat by conduction will take place and 
reduce the efficiency. The outer surface on boilers and 
pipe lines must be protected by a strong covering, and 
sheet metal is generally used. It is essential to prevent 
leakage of air and moisture into the material if the effi- 
ciency is to be maintained. Owing to the lightness, it is 
very popular on road vans and the like. Its efficiency, 
when applied 2in. thick with a temperature difference of 
630 deg. Fah., is 94-5:per cent., and with a temperature 
difference of 730 deg. Fah. is 95 per cent. 

THe Chemical Trade Journal points to the danger of 
sulphuretted hydrogen in the following terms :—Dr. 
Birkett Wylam, the Chief Alkali Inspector for Scotland, 
who records in his report for last year the fatal gassing by 
hydrogen sulphide of a man employed in removing the 
sludge from a cylindrical rail tank wagon used for the con- 
veyance of sulphuric acid, sounds a strong note of warning 
as to the dangerous nature of this gas. Hydrogen sulphide, 
he emphasises, is toxic.in very small concentration, but 
on account of its widespread occurrence, its extremely 
dangerous nat is perhaps not generally realised. 
According to published information on the subject, the 
danger point seems to be reached at a concentration of 
450 parts per million (0-045 per cent.), and an amount 
between this and 800 parts per million may cause death 
within half an hour. Concentrations higher than 0-2 per 
cent. cause almost immediate cessation of breathing by 
paralysis of the respiratory centre, there ‘being no warning 
symptoms and no pain. The gas, Dr. Wylam adds, is, in 
fact, more dangerous than carbon monoxide, the danger 
limit for the latter gas being given by various workers 
as between 0-15 and 0-26 per cent. It is usually assumed 
that hydrogen sulphide gives ample warning on account 
of its characteristic smell, but in dangerous concentrations 
it is odourless, since its first effect upon man is the paralysis 
of the olfactory nerve, with the resultant temporary loss 
of the sense of smell. 








Miscellanea. 





Wiru the extension of the Indian air mail from Karachi, 
Calcutta is brought within seven days of London. 


Work has been started on the construction of the 
Nerbudda Bridge in India. The estimated cost is about 
one crore of rupees. 

Tue railway bridge which is being built across the 
Irrawaddy, just south of Mandalay, will have nine spans 
of 350ft., one span of 250ft., and six spans of 60ft. 


THE aqueduct tunnel under the First Narrows at 
Vancouver, which was recently finished, has been tested 
with a pressure of 210 lb. per square inch and found to be 
quite tight. 

THE Industries Department of the Mysore State has 
found that electricity can be generated by using lantana 
charcoal in a producer, at a cost of about 1 anna per 
kilowatt-hour. 

THE appearance on the market of stainless steel hardly 
distinguishable from platinum has led the National Asso- 
ciation of Goldsmiths to pass a resolution urging that 
platinum should receive a distinctive hall-mark. 


Wuat is said to be the largest single oil engine yet 
built has been completed and is now undergoing trial 
runs at the Oersted station in Copenhagen, Denmark. 
It is a 22,500 H.P., two-stroke, double-acting unit. 


Ir is proposed to strengthen Marlow Bridge across the 
Thames by providing fresh anchorages for the suspension 
chains and relaying the decking. The permissible load 
will then be increased from 5 to 10 tons. The work will 
cost about £21,000. The bridge is 100 years old. 


Ar both Thames House and Imperial Chemicai House, 
Westminster, the panel system is being used for a double 
purpose—for warming in the winter and cooling in the 
summer. At Imperial Chemical House, some 60,000 
gallons of cooled water circulate through the system in 
one hour. 


Most of the famous Meyer and Charlton gold mine, 
Transvaal, whieh produced a revenue of £11,640,000 
during its forty years’ existence, has been sold for £3500. 
The mine was opened in 1888, and has crushed 5,598,000 
tons of ore, yielded 2,765,000 0z. of gold, and paid in 
dividends £3,855,309, representing a return of £2455 
per cent. 

THE University of Illinois has issued an information 
bulletin describing some experiments on the strength of 
thin cylindrical shells used as columns, carried out in 
co-operation with the Chicago Bridge and Iron Works. 
Columns up to 35ft. tdil by 34in. diameter and 0-125in. 
thick, were tested to destruction. The price of the 
bulletin is 50 cents. 


Soprum electric lamps, for the same wattage input, 
give about 2} times the light output of the ordinary incan- 
descent lamp. This fact, together with the improvement in 
vision under monochromatic light at low intensities, 
indicates a great increase in visual efficiency over the 
present-day highway lighting systems, without an increase 
in current consumption. This will be partly offset by 
increased installation expense. 

Amone the questions dealt with by the South African 
Fuel Research Institute last year were schemes for the 
establishment of works for the production of oil from coal, 
shale and other material, boring for oil, alcohol-petrol 
admixtures, and tar research. The Institute’s programme 
for 1933 consists of hydrogenation, a physical and chemical 
survey of South African coal seams, the physics of coal 
carbonisation, and the study of carburettion as applied 
to internal combustion engines. 

THE special exhibition of photo-electric cells and their 
practical applications, which has been on view at the 
Science Museum since March, has proved of such interest, 
both to specialists and to the general public, that it has 
been decided to extend it up to the end of September. 
A further exhibit has been prepared to illustrate the 
application of photo-electric cells in the transmission of 
pictures, telegrams, &c., by line or radio telegraphy ; 
some early apparatus used for this purpose and some of the 
first pictures actually transmitted are shown. 

THE Utilisation of Coal Committee of the Institution 
of Mining Engineers bas published a summary of progress 
in technical development and research of various aspects 
of coal utilisation, embracing recent work on the use of 
oil-coal mixtures, the utilisation of coke-oven gas for 
motor transport, the manufacture of motor spirit by the 
hydrogenation of coal, tar, creosote oil, and low-tempera- 
ture tar, the grindability of coals for pulverised fuel 
firing, the use of coal for central heating, tar-oils as possible 
Diesel fuels, the cost of pulverising coal, the use of coke 
for domestic purposes, and tar for road-making. 


Hottow-corE Heddernheim single-layer copper con- 
ductors of l}in. diameter are, says the Electrician, to be 
used on the transmission line from Boulder Dam to 
Southern California.. This double-circuit line will be 271 
miles long and will cost 22,800,000 dollars. The General 
Cable Corporation, which secured the contract for the 
conductors, is to erect works at Los Angeles to manu- 
facture them, and it is stated that these will be developed 
into a permanent factory. Deliveries of the cable are to 
begin on January Ist, and the contract for the Boulder 
Dam transmission line is to be completed in twelve months 
from that date. 

Puysicists and scientists will learn with great regret 
of the death of Dr. Edmund Edward Fournier D’Albe, 
which took place last week at his home at St. Albans, 
Herts. To within a few hours of his death he was carrying 
out experiments with the optophone, which he invented 
in 1914, and developed in conjunction with the late Pro- 
fessor Barr. This instrument, by means of a photo-electric 
cell, enabled blind people to read ordinary letterpress. 
He realised that although his invention opened out new 
possibilities for the blind, its value was restricted by its 
high cost, so in his last year he bent all his energies to 
experiments for the cheaper production of the instrument. 
Dr. Fournier D’Albe was Vice-president of the Radio 
Association. 
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SULPHUR FUMES AND POWER STATIONS. 


WHEN the London Power Company was granted 
~satutory authority to erect the Battersea station, 
if was placed under an obligation to take the best- 

.10Wn precautions designed to prevent the emis- 
on of smoke, dust, and sulphur oxides from the 
himneys of the station. The suppression of smoke 
aud removal of dust were familiar problems, but 
the elimination of sulphur oxides from the flue 
ases presented a problem at once novel and very 
lous. When the station is completed, it will 
contain eighteen boilers, which at the peak rating 
will each consume 19 tons of coal per hour. The 
coal may contain from 0-8 to 1-0 per cent. of 
sulphur. As the maximum possibility, therefore, 
the company’s engineers and chemists had to 
consider ways and means of dealing with the 
emission from the boiler furnaces of just under 
34 tons of sulphur per hour, or roughly 7 tons of 
sulphur dioxide. These figures indicate not only 
the scale of the problem which had to be solved, 
but also the extent to whichits solution wasrequired 
to approach completion. An elimination of even 
90 per cent. would still result in the emission, under 
. the worst conditions, of nearly three-quarters of a 
“on of sulphur dioxide from the chimneys every 
hour. An eliminating process possessing an 
‘fficiency of that high order could not therefore be 
regarded as being beyond what might reasonably 
be required. The actual prevention of the emis- 
sion of sulphur oxides with the flue gases was, 
moreover, only one part of the problem. The 
retention of the sulphur involved its ultimate 
disposal as a corollary. Had a dry process of 
absorbing the sulphur oxides been available, the 
question of disposal might have been solved 
simply and perhaps even profitably. No effective 
dry process was, however, known. A wet method, 
making use of a large quantity of water, offered 
the only practicable basis of attacking the problem. 
Sulphur dioxide dissolves in water to form sul- 
phurous acid, which as such, or converted into a 
sulphite, has a reducing action, and is otherwise 
objectionable. The adoption of a wet method 


therefore involved either a closed circuit for the 
water with regenerative treatment of it at some 





point in the cycle, or its intake and discharge, 
the effluent before reaching the river being treated 
to render it neutral and innocuous. Finally, what- 
ever process was adopted, the plant required had 
to be such that it would not involve a considerable 
increase in the resistance to flow of the gases from 
the boilers to the chimneys. 

An account of the researches conducted in con- 
nection with the problem, and a description of the 
eliminating plant designed for the Battersea 
station as an outcome of those researches, were 
given in a paper by Dr. Pearce and Messrs. Hewson, 
Pollitt, and Rees, presented this week at the New- 
castle meeting of the Society of Chemical Industry. 
An abstract of that paper is published elsewhere in 
this issue, and, taken in conjunction with reports 
on the earlier experimental work, which appeared 
in our issues of November 29th, 1929, and Novem- 
ber 28th, 1930, will enable our readers to study the 
direction in which the solution of the problem has 
been sought. Taking the Battersea plant as em- 
bodying the accumulated results of the investiga- 
tion, we find that the process evolved consists in 
essence of washing the flue gases with water in 
four distinct series of scrubbers, composed of 
steel channels, followed by a fifth washing with a 
lime or other alkaline solution in wooden scrubbers, 
and a final dry scrubbing between steel channels. 
The gases, diluted with a supply of warm air, are 
then discharged up the chimneys. The effluent 
consists of the wash water from the four metal 
scrubbers—rendered acid by the solution in it of 
the sulphur oxides and the formation of sulphites— 
and of the alkaline wash from the wooden scrubbers. 
These two liquors are mixed together, and after 
passing through aeration, filtration, and clarifying 
plant, are discharged to the river. The actual 
removal of the sulphur oxides from the flue gases 
is perhaps the simplest of the sub-processes taking 
place in the plant. It is effected primarily by the 
direct solution of the oxides in the wash water at 
the four steel scrubbers, the finishing touch being 
applied by the alkaline wash at the succeeding 
wooden scrubbers. Much more complex is the 
sub-process connected with the treatment of the 
effluent. That sub-process begins at the first of 
the steel scrubbers. The water supplied to these 
scrubbers is aerated with compressed air. As 
a result, the steel channels of the scrubbers at the 
exit from the primary chambers become rusted 
and provide an iron oxide surface from which the 
moist gases pick up salts of iron. It is true that 
the presence of an iron oxide surface in the path 
of the gases has been found to assist the removal 
of the sulphur oxides. The chief object fulfilled 
by the iron oxide surface is, however, associated 
with the after treatment of the effluent. Looked 
at broadly, the wash water from the steel scrubbers 
may be considered as consisting of diluted sul- 
phurous acid. When it is joined by the alkaline 
wash—in practice a lime solution—calcium sul- 
phite is formed. Before the effluent can be dis- 
charged into the river, the sulphite must be 
oxidised, and converted into calcium sulphate. 
This conversion is effected by blowing air through 
the solution. The oxidation of the sulphite in this 
manner can, it has been found, be greatly pro- 
moted by the presence of iron salts in solution in 
the liquor being treated. From the aeration plant, 
the liquor is taken to sand filters, which retain the 
sludge and allow the clear water to pass on. The 
sludge goes to the clarifying plant, where addi- 
tional water is removed from it, and from which it 
is finally extracted by grabs and carted away. 
The clear water effluent may still be slightly acid. 
Accordingly, following the filtration process it is 
diluted with about twenty-five times its volume of 
water returning from the condensers. This water, 
for the conditions prevailing at Battersea, is suffi- 
ciently alkaline to neutralise the remaining acidity 
of the effluent. ' 

Whether this process for the elimination of 
sulphur from the flue gases of power stations will be 
found completely satisfactory from all points of 
view and equally satisfactory at all stations, it is 
as yet too early to say. Concerning the efficiency 
of the elimination, we have no figures for the actual 
Battersea equipment. In the earlier experiments 
on which the design of that plant was based, an 
elimination efficiency of 90 per cent. was commonly 
attained, and under certain conditions figures as 
high as 97 per cent. were registered. The processes 
taking place are undoubtedly very complex, and 
concerning many important details involved in 
them knowledge is still wanting. On the purely 
practical side, it will be of much interest and 
importance to learn to what extent the success of 
the process depends upon the skilful and exact 





regulation of its various elements. One of several 








apparently sensitive points would appear to be the 
degree of concentration of the alkaline wash. 
Among the earlier tests are to be found experi- 
ments made with soda ash as the basis of this wash. 
It was discovered that with a solution of 0-25 per 
cent. strength thé sulphur elimination reached 


95 per cent. When, however, the solution was 
reduced to a strength of 0-2 per cent. the elimina- 
tion fell to 80 per cent. On the financial side, it 
would appear that the running costs are not high. 
About 20 tons of water have to be circulated 
through the plant for every ton of coal burned in 
the boilers. The cost of the power required for 
this purpose, together with the cost of materials, 
when lime is used for the alkaline wash, is esti- 
mated at 3d. per ton of coal. As regards capital 
expenditure, it may be noted that the cost of the 
Battersea plant, after taking credit for a certain 
saving connected with the construction of the 
chimneys, is given as £246,400. That figure, it 
is to be inferred, covers the capital expenditure on 
the eliminating plant required for only the first 
half of the station ; that is to say, for nine boilers, 
each having a peak load consumption of 19 tons 
of coal per hour. Whether this cost is to be re- 
garded as high or moderate, it is hard to judge. 
It is equivalent in interest charges to at least 
another 3d. on every ton of coal burned, but 
probably the correct way to regard it is as a counter- 
cost to the extra expenditure which would have 
been incurred by placing the station at some point 
outside the London area, at which the emission of 
sulphur fumes would have been regarded with less 
disfavour than at Battersea. Whatever be the 
final verdict on the financial, technical, and other 
aspects of the process, there can be no doubt that 
the London Power Company and all those who have 
worked with it on the solution of the problem have 
placed engineers and chemical engineers under a 
great debt to them for the thoroughness with which 
its various aspects have been studied, and for the 
freedom with which the results have been placed 
at public disposal. 


Trade Cycles. 


THERE has been much less talk during the past 
two years about trade cycles than one might have 
anticipated. 'n the past they were always freely 
discussed during a depression, and men found 
encouragement in the fact that the “slump ”’ was 
just a manifestation of a natural periodic law, 
and would pass at its appointed time, giving 
place to a “boom.” The generally accepted 
amplitude was of the order of ten years, and whilst 
nobody knew with any degree of certainty why 
these oscillations occurred, they were a source of 
comfort to sufferers during bad times and were 
generally wholly forgotten during good times. 
There were good reasons for both attitudes. On 
the one hand, the world always had recovered from 
industrial depression in the past, and therefore it 
would do so in the future; and, on the other, 
slumps might come, but, take it for all in all, trade 
still continued on an upward curve and the 
depression at the end of the next period would not 
carry industry to the present depth. Thus men 
cheered themselves. But this time they seem to 
have mislaid the “flattering unction.” The 
depression is so profound that they cannot see the 
heights. They do not talk now of a natural swing 
of the pendulum. They doubt that complete 
recovery will ever be attained, and they see no 
means even of approaching it, save through the 
purposeful activities of governments. They think 
that the bottom has fallen out of the one-time 
economic law and they talk about tinkering it 
back again. 

Now, as we have suggested, there can be no 
manner of doubt that a natural law—even when 
we are wholly unable to formulate it intelligently— 
is a great source of comfort, a pleasant retreat in 
times of trouble. When Buckle revealed the fact 
that approximately the same number of suicides 
occurred every year he did humanity a real service. 
If we feel depressed and anxious because a spell of 
heavy weather causes a startling augmentation in 
felo de se, we can always find relief in the know- 
ledge that the next Buchan cold spell will bring 
back the joie de vivre and that whatever untoward 
oscillations may take place in the interim, when we 
sum up at the end of the year we shall find it no 
worse than any other year. Or consider our 
climate. Into what absolute despair should we 
be thrown if in a soaking February our spirits were 
not supported by the conviction that owing to a 
natural law (which is no more than an accumula- 





tion of experiences){April and May would bring 
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sunshine and warm and that, come what 
might, we should have on these islands, during 
the twelve months, the same inches of rainfall 
and hours of sunshine that we had had for 
scores of decades. So it is with industrial 
depression. We can lift up our hearts and say, 
“this slump will pass as other slumps have 
passed ; we shall ascend from the present trough 
to the next crest as we always have done because 
these humps and hollows follow a natural cyclical 
law.” We may not understand these laws, but 
there is nothing uncertain about them ; they follow 
each other like the waves of the sea and are as 
fixed in their coming and going as night and day. 
“ Will the night ever end !’’ is the ery of despair ; 
when we know that it will end and will end in a 
particular way and at a particular time, then we 
cherish hopes. For this reason we anticipate that 
an address on “Trade Cycles,” by Dr. Axel 
Enstrom, of which we print a précis on page 37, 
will bring some encouragement to a despondent 
industrial world. Dr. Enstrom is no vain prophet, 
seeking in cryptograms and the orientation of 
Egyptian monuments for glimpses into the future. 
He is an accomplished scientist, the head of a 
Swedish organisation which corresponds closely 
with our National Physical Laboratory, and is 
familiar with the scientific handling of data and 
statistics. If he has found cause for believing in 
the existence of trade cycles, then we have a reason- 
able assurance that trade cycles do in fact occur ; 
if he foretells that the present depression will pass 
in a certain year, then we have good grounds for 
looking forward with lively expectations to the 
coming of that year. Now Dr. Enstrom finds that 
there are three fairly defined cycles. The first has 
a period of fifty to sixty years; the second—the 
familiar one—a period of nine to ten years; and 
the third a period of two to three years. These 
cycles can, of course, be laid down as charts. 
“The general conclusion,” says Dr. Enstrom, 
“which can be drawn from these curves for the 
immediate future appear to indicate a repetition 
of the ordinary trade cycle with a period of nine 
to ten years, with slowly increasing prices during 
the next three or four years ; but, independent of 
this short period, decreasing prices on an average 


towards 1950 or so. The latter represents the cycle 
with the period of fifty to sixty years. The com- 
posite result of these two movements is that at the 
moment we are in about the same position as in 
1870 to 1880, when a period of high prices, which 
had prevailed since 1855, changed into a period of 
depression about 1875. In the same way the long 
period of good times which we have all encountered 
during the last two decades has now been changed 
into a period of reduced production and prices, 
which may last for a couple of decades before the 
general trend again moves upward. Superimposed 
on this general movement, the variations of the 
commoner and shorter period will, of course, 
repeat themselves. The next peak on the combined 
curve, so to speak, will be in 1935-6, but this will 
not be so high or so marked as the booms in 1918 
and 1927. About 1941, however, there is every 
a. of a very marked depression being again 
elt.”’ 

It will be observed that Dr. Enstrom pays no 
regard to the events on which the ordinary man 
lays the responsibility of trade depression. War 
and rumours of wars, harvests good and bad, 
changes of governments, the death of kings, and 
internecine revolutions do not enter into his calcula- 
tions. The cyclical law is no more disturbed by 
these things than the coming of day is delayed by a 
firework display, or the average rainfall by an 
eruption of Vesuvius. In fact, the whole matter 
would seem to be out of the hands of man. Not 
by taking thought, not by taking off tariffs, or 
putting them on, not by preferential duties and an 
international gold standard, not by Economic Con- 
ferences shall we hasten or delay the swinging 
pendulum. Good trade will return in 1935-6 
because the law has laid it down that it shall come 
then, and bad trade will fall again upon the world 
about 1941 because the law requires it. Let us 
hope Dr. Enstrom is right, for there is a surprising 
amount of comfort, particularly to scientific 
people, in knowing that they are subject to a law 
which they are powerless to alter, and to non- 
scientific people in knowing that, whatever hash 
the politicians may seem to be making of things, 
they cannot stop or delay the rise and fall of the 





economic tide. 








Letters to 


WORK AND LEISURE. 


Sim,—Referring to the discussion, page 7, July 7th, 
1933, the idea of accepting the disuse of man because 
mechanisms have taken his place is very old, but it neglects 
the fact that if humans are not available to absorb the 
products of the machine, factories will close down every- 
where and shipping will continue to decline. If mechanisa- 
tion is speeded up, as is being done, trade decline will 
accentuate and world depression will become acuter, 
until a catastrophic point is ultimately reached, when 
users of labour-saving devices will be compelled to sit 
down to ponder about “‘ a way out.” 

For there is work in the world for everyone, and boom- 
ing prosperity for all factories, mills, farms, and shipping 
companies if man is substituted for the machines, and 
then there will be no use for Empire Marketing Boards, 
super-salesmen, and costly publicity. With the enormous 
demand for human service to replace mechanisms, there 
will be no further need to push sales of commodities, 
any more than there now is to advertise common house- 
hold bread. The immediate solution of the problem of 
crade stagnation and return to world prosperity simply 
awaits the pleasure of the employer of labour-saving 
machines. The heavy demand for products, very largely 
hend produced, or, on roads, with machineless transport, 
will naturally run up the prices ; and the present cry is for 
“high prices.” The public will have to pay these, as 
usual, so that former employers of mechanisms will be 
adequately compensated. Great heads of industrial 
combines, as Lord Melchett, and others, have. predicted 
an ever-increasing burden of disemployment and trade 
decline with further extensions of mechanisation; and 
have also suggested the possibility of some new discovery 
which will disengage a very large part of the world’s 
working population. Having got rid of the human element, 
as the petrol motor has got rid of the horse, inventors 
will have to scheme some substitute for human consumers. 

Reduction of populations by war, disease, road accidents 
and birth control is no solution, nor can one be found by 
reducing men’s period of service by nine or six months in 
each year, during which idle intervals they cease to be 
good customers of the producers ; although Lord Melchett 
has, indeed, suggested how they might intellectually 
employ their enforced leisure. It is easy to propose cutting 
out one half of a working population or to work half 


time. That occurred to Boulton, or Boulton and Watt, 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 
+ 


in September, 1789, when the mines were closing under 
the burden of Watt’s engine tax, and which actually 
almost equalled the total costs of mine working in Corn- 
wall: ‘‘ The best thing that could happen to Cornwall 
would be for half the mines to close until better times.” 
If one half of the miners retired underground in perman- 
ance, it was no business of his to consider; with their 
families they were starving. Wheal Busy closed, with a 
loss of £2500, and Watt’s tax alone on the engine there was 
£2400 per annum. In twenty years, 1781-1800, he 
collected about £210,000 in taxes on engines of all systems 
in Cornwall. The cost of mine working was £238,944 ; 
the loss on mine working, £27,164. He would agree to no 
tax abatements in view of the long-continued slump in 
tin prices : “‘ I shall not relent if the mines close.’’ Boulton 
and Watt had the modern idea of restricting output so as 
to raise prices, rather than the ultra-modern idea of raising 
prices through heavy demands consequent upon the 
needs of a world population in full work: “ We shall not 
live to see the time, but depend on it this rage of trade 
will destroy itself. When all nations are traders, nothing 
is to be gained by trade.”’ This was written by Dr. Johnson 
in 1773, without any conception of 1933 Japanese trading. 
There is work for us all, and booming trade and prosperity 
for all producers, in factory, mill, and field, if only the 
mechanical enemy,is kept within those bounds which place 
human welfare above the machine which jeopardises it. 
Cuartes R, Krna. 


July 8th. 
PRODUCTION AND EMPLOYMENT. 


Srr,—I note with interest that the development of 
the economic situation has induced an increasing attention 
to the important and original work of Major C. H. Douglas. 
It is generally known that as a result of investigation 
of the relativity between the productive and financial 
aspects of modern mechanised industry, Douglas estab- 
lished. the axiom that power-aided production, in so far 
as it eliminates the human agent, destroys its own market 
and tends to ruin itself in terms of finance. This conclusion 
is no longer seriously disputed by anyone familiar with 
ordinary cost accountancy. The economic events of the 
last ten years, both national and international, are an 
objective proof of its validity in terms of unemployment, 
poverty, and useless plenty. 





It is significant that this supremely important fact 





should have been deduced by an engineer from the inside ' 
of industry, and it is equally significant that the objections | 
to the statement have been offered invariably by econo. | 
mists whose training does not qualify them as experts 
in industrial engineering. Judging by their unhelpful | 
and divergent, though multitudinous, suggestions, econo- 
mists are not guided by any well-established generalisa- 
tions of fact such as are available to the engineer in the 
Laws of Motion and the Laws of Thermo-dynamics 
Confronted with what is nothing less than a world crisis, 
which, as Douglas has shown, originates in the process- 
working of industry, economists merely sway from one 
ephemeral expedient to another in a state of unstable 
comprehension. The latest prescription of these highly 
accredited experts is the raising of the price level by using 
the customary facilities for the creation of money to “orce 
industry to produce in the hopes of curing unempl: , ment 
regardless of the conditions necessary for the sale of the 
product. The findings of Douglas indicate that this 
proposal, by its neglect of the inherent defect in the 
industrial process, is fallacious. 

It so happens that the results of a large-scale experiment 
on these lines have just come to hand from America, 
Barely a month ago the Roosevelt Government commence | 
operations to dispel the depression from U,8.A. by pump- 
ing new credits into certain selected industries, which 
were specially chosen on a basis of high proportion of 
employees per unit output. With startling promptitude 
these operations have disclosed the real nature of the ~ 
economic crisis, and have brought the American adminis- 
tration face to face with a new terror. On Friday last, 
the American Federation of Labour reported that although 
employment had increased 7 per cent., output had 
increased 35 per cent. That is to say, that even in these 
conditions of purposive choice the effect on goods produc Th 
by men employed is as 5 is to 1. 7 

As may be expected, such a result is highly disconcerting 
to the administration, which has been commissioned to 
‘eure unemployment,” for it means that the disease ” 
gains five times in vigour with every application of the 
cure. Mr. H. 8. Johnson, the Chief of the National 
Recovery Board, has already issued a warning that 
** unless industries shorten hours to absorb more employees 
and, in addition, increase wage rates, a new economic 
collapse is certain.’’ That even this is a policy of despair 
rather than cool thought is self-evident from the fact 
that the prescribed remedy is an injunction to continue 
with larger doses of the poison. Shorter hours and 
increased wages, as they enhance costs, must enhance 
prices proportionately ; the relativity of price and pur- 
chasing power remaining unmodified. There can be no 
deception in the working of mechanical appliances, and 
if the modulus of industrial output is five times the applied 
human effort, the final outcome of employing more 
people is as certain now as if the actual results had been 
scheduled on a comptometer. 


The error of assumption in the underlying theory is * 


-| that industry as an agency for distributing purchasing 


power in the form of wages, salaries, dividends and 
interest, provides the community with sufficient money 
to buy the product at not less than cost price. It is 
precisely this assumption which Douglas has shown to 
be untrue, and the consequences of the detection of this 
error extend over the whole area of the social system 
which is based upon that erroneous assumption. It ist 
not too much to say that both in analysis and his proposals? 
Major Douglas has brought to completion one of the® 
most momentous contributions to engineering and 
economic science. Frep H, Avaer. 
Liverpool, July 10th. 


EFFICIENCY OR EMPLOYMENT. 


Srr,—Having been away I have only just had an 
opportunity of reading your issue of June 30th, which 
contains Mr. W. A. Green’s letter referring to a previous 
communication of mine. May I at this rather late date 
deal with certain of the points he raises ? 

Mr. Green admits that in Major Douglas’s proposals 
we have a practical scheme for dealing with the problem 
of affording a livelihood to the population. Surely, if 
it is practical, it is workable, i.e., it will produce the 
‘* desired results’? ? He further goes on to suggest that 
neither Major Douglas nor anyone else has produced “a 
theory of the science of economics ”’ which is “‘ comparable 
with, say, the science of thermo-dynamics.” This leads 
me to ask whether Mr. Green has read Major Douglas’s 
books on his proposals, and if so, in what way they fall 
short of his desiderata ? 

I am glad to see that you deal so well with the imputa- 
tion that you believe world markets to be saturated, i.e., 
supplied with all goods needed by the inhabitants. No 
one can doubt that there is a vast unsatisfied demand 
in every country in the world, but, similarly, no one can 
doubt that there is a steadily increasing ability to meet 
that demand should it be actualised, not only in this 
country, but in an increasing number of countries. At 
present, of course, this demand is impotent, owing to 
lack of purchasing power and for no other reason. 

Furthermore, it becomes increasingly obvious daily 
that all attempts to solve the so-called unemployment 
or, as Mr. Green calls it, the “‘ livelihood ” problem, by 
a return to the pre-war system of forced exports must 
fail, for this system calls for an ever-increasing piling up 
of debt, and to-day every country, not excluding our own, 
is in default, i.e., world markets are “ saturated ’ with 
debt. Nothing less than the financing of consumption 
by the issue of free credits to consumers can clear up the 
mess created by the too long retention of an outworn 
financial system; by this means alone, in an age of 
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machine productions, can consumers’ be enabled to buy 

to the limits of their requirements and/or the limits of 

industry to producer. M. JACKLIN. 
West Clandon, Surrey, July 10th. 


LOCOMOTIVE PROGRESS. 


Srr,—If Mr. Dewhurst follows up his interesting letter by 
another, IT hope he will be good enough to say what his 
objections are to my suggestion that the piston-rod need 
not be exactly in the centre of the piston, which would be 
such an easy solution of the problem, unless there is some 
fatal disadvantage of which I have not thought. Two 
inches excentricity would allow 4in. increase in cylinder 
diameter. C. F. Denpy Mars#att. 

Guildford, July 8th. 

[The excentric loading of a piston must apply a bending 
stress to the rod.—Ep. Tue E.] 


Str,—I have to thank Mr. P. C. Dewhurst for his letter 
in your issue of the 30th ultimo, and for supplementing the 
information given in my article on these engines (April 
28th). 

Obviously, the cylinder ratio, H.P.: L.P., was improved 
in the Midland compounds, as compared with that adopted 
for the N.E.R. engine No. 1619, which may be regarded as 
having been an experimental example of the “ Smith” 
three-cylinder system. 

With respect to the reversing gears of the Johnson 
engines, I can only say that I relied on Mr. E. L. Ahron’s 
statement, as published in his “ British Steam Loco- 
motive, 1825-1925,” page 322, viz., that all five of the 
engines had independent H.P, and L.P. cut-offs. 

Authorities differed as to the number of engines having 
‘* Serve ” tubes, and as these tubes were afterwards removed 
the point did not seem to be very important. 

f was fully aware that Sir Henry Fowler, in his own 
initial engines of 1924, had, at first, employed larger H.P. 
and L.P. cylinders than formerly was the practice of Mr. 
Johnson and Mr. Deeley, but the change thus made was 
not satisfactory. It was quickly abandoned, the old cylinder 
diameters being reverted to. 

It is quite possible, of course, that the 120 deg. crank 
arrangement was given a trial in the L.M.S. 4-4-0 com- 
pounds. I will therefore make inquiries into the matter. 

Stevenage, Herts, July 8th. F. W. BREWER. 








Argentine-Chilean Railway. 


A Paciric Coast outlet for the north-west provinces of 
Argentina has been desirable for some years, since these 
provinces—although rich and extensive—have few rail- 
ways and are practically isolated from Atlantic ports and 
centres of consumption, owing to the great distance and 
the difficulties of transporting meat and perishable goods. 
Thus the city of Salta, capital of the province of the same 
name, is nearly 1000 miles by rail from Buenos Aires. 
Some twelve years ago the Argentine Government initiated 
a project for the benefit of this district by the construction 
of a railway to connect the Argentine and Chilean railway 
systems, and thus procure an outlet to the Pacific Coast 
port of Antofagasta, in Chile. It would also give a new 
transcontinental route, though somewhat indirect, to 
Antofagasta, which is about 700 miles north of the port 
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FiG. 1—MAP OF CHILE AND ARGENTINA 

of Valparaiso, reached by the existing Transandine Rail- 
bey A map explanatory of the general situation is shown 
in Fig. 1. 

Steamers from Antofagasta have runs of only 3400 miles 
to New Orleans, 4000 to New York, and 4600 to San 
Francisco. From Buenos Aires the distances are 6200 
miles to New Orleans, 6000 to New York, and 8650 to 
San Francisco. To New York, the route from Anto- 
fagasta is almost directly north, and through the Panama 
Canal, while steamers from Buenos Aires have to pass 
around the great “ bulge ” of Brazil in the Atlantic Ocean. 

Although about 125 miles of the Argentine part of the 
line have been completed, further extension has been 
interrupted for long periods by the changes in Government 
administrations and their railway policies, and also by the 
recent protectionist policies of both Argentina and Chile. 
But Chile has at last authorised the beginning of work on 
its part of the line, partly as a relief to the pressing problem 
of unemployment. However, the project has been opposed 
by the agriculturists and cattle raisers in the southern part 
of Chile, who now serve the northern part, but anticipate 
Argentine competition in this market if the railway should 
be built. 

The adopted route—shown more fully in Fig. 2— 
extends westward from Salta, at the end of a short branch 
line from the Argentine State Railways at General Guemes, 
to Socompa on the frontier, a distance of about 320 miles. 


to Augusta Victoria, which is the terminus of a branch 
line of the Antofagasta and Bolivia Railway. The line 


will be built to metre gauge. As planned originally, the 
route was to reach the frontier at Huaytiquina, further 
north—see Fig. 1—whence a longer Chilean extension 
would have been built to Sierra Gorda, on the main line 
of the Antofagasta and Bolivia Railway. An existing but 
roundabout route, impracticable as a commercial route, 
is by the Argentine State Railways, north, through Jujuy 
to the Bolivian frontier, thence by the Bolivian Railway 
to Uyuni, the junction with the Antofagasta and Bolivia 
Railway, and then south-west by that line to Anto- 
fagasta, a total distance of probably about 700 miles, and 
crossing two frontiers. 

On the Argentine section of the new line, construction 
has been completed and opened to traffic as far as San 
Antonio de los Cobres, about 125 miles from Salta. Some 
earthwork has been done beyond this, but practically 
200 miles remain to be built to reach Socompa. The 
maximum gradients are 2} per cent., compensated for 
curvature. Curves represent about 50 per cent. of the 
length of the line ; the minimum radius is 492ft., and there 
are about 200 deg. of curvature per mile. Spiral tunnels 
and two switchbacks or reversing stations are required to 
keep within the maximum gradient in rough country. 
From Salta, at about 4300ft. elevation above sea level, the 
line rises to an elevation of 13,264ft. at Mile 88 (Kilom. 
142), and again to its highest elevation or summit of 
14,681ft. at Mile 124. Beyond this is a great plateau 
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Fic. 2—ROUTE AND ITS PROFILE 


extending nearly to the frontier, where Socompa is at 
elevation 12,900ft. Level tangents 25 and 45 miles long 
have been laid out for the crossing of this plateau. 

On the Chilean section, recently put under construction, 
the line starts from Augusta Victoria, 90 miles south-east 
of the port of Antofagasta, and at elevation 5891. It will 
rise to 10,434ft. at Varillas, 34 miles, and to 10,125ft. 
at Milac, 46 miles, falling then to 10,122ft. at Puntas 
Negras, 58 miles, which is in the district of salt lakes. 
Beyond this the line will continue to rise to its summit 
or highest elevation, 13,265ft., at 80 miles. Thence it 
will cross an elevated plateau for 20 miles to Socompa, at 
elevation 12,900. In the heavy country beyond Puntas 
Negras, there will be seven tunnels, ranging in length 
from 855ft. to 6500ft., the summit elevation occurring 
in this longest tunnel. The maximum gradients will be 
3 per cent., with the sharpest curves of 328ft. radius. 

The Chilean concession is reported to include con- 
struction beyond Socompa to reach the present end of the 
Argentine section at San Antonio de los Cobres. It pro- 
vides also for the operation of the entire line between 
Antofagasta (Chile) and Salta (Argentina), provided that 
the Argentine Government will approve of the completion 
and operation of its section of the line by private enter- 
prise. This international phase of the concession is now 
before the Argentine Government, as the concessionnaire 
has made formal application for the necessary authority. 








The American Industrial Recovery 
Bill. 


Our readers will be interested in this brief description 
of the National Industrial Recovery Bill—now made law— 
written by the Hon. Robert P. Lamont, President of the 
American Iron and Steel Institute. 

The National Industrial Recovery Bill is an effort on 
the part of the Administration to start this country out of 
the depression by spreading work and increasing buying 
power. To accomplish this, it is declared that a national 
emergency exists, and it is to be the policy of Congress, 
under its powers to regulate interstate commerce, to pro- 
mote the organisation of industry for the purpose of co- 
operative action among trade groups, to induce and main- 
tain united action of labour and management under 
adequate governmental sanctions and supervisions, to 
eliminate unfair competitive practice, to reduce and relieve 
unemployment, to improve standards of labour, and other- 
wise to rehabilitate industry and to conserve national 
resources. 

The weaknesses of our present industrial system are 
naturally e rated in times of depression. We are 
all aware of the evils that have grown up under the present 
competitive system. We cannot techy. tre the fact that 
a minority in almost every industry has been guilty of 
unfair competitive practices which have tended to weaken 
confidence and morale and destroy the high standards 
which the majority would like to maintain. 

An important feature in the law is that which, under 
certain conditions, exempts industry from the anti-trust 
laws of the United States. This is the result of the insist- 
ence of many business men and organised business groups 
upon such modification. It has been thought by many 
that business could be managed to better advantage if 
competitors could get together without violation of law 
and control production and prices and other competitive 
practices, and perhaps it is fortunate that we are to have 





Thence the Chilean section will extend for about 100 miles 








from the restraints of the anti-trust laws, combined with 
more supervision and regulation by Government than we 
have been accustomed to. We may be able to judge the 
results before the change is made a permanent policy of 
Government. 

The Bill gives the President almost unlimited powers to 
carry out its provisions. He may employ the necessary 
staff, establish administrative agencies to aid in enforcing 
the Bill, and may delegate his own powers to other indi- 
viduals. The President also has the authority to approve 
or reject codes of fair competition submitted to him by 
organised industrial groups, or to modify these codes so 
as to effectuate the policy of this Bill. Industries which 
do not voluntarily adopt codes may be compelled to bring 
their competitive practices in accord with regulations 
which the President may establish. His powers also 
permit him to approve of agreements among business 
groups and labour organisations, and in enforcing the 
provisions of the Bill he may require industries to operate 
under federal licences which may be revoked for violation 
of the provisions of the measure. In those industries 
which are unable or unwilling to enter into agreements 
with labour mene ee hours of labour and work- 
ing conditions, the ident is empowered to establish 
and prescribe such standards. 

The normal procedure contemplated by the Bill is that 
trade and industrial associations or groups in the various 
industries should agree upon a code of fair competition 
which will be submitted to the President for his approval. 
If the President finds that such associations are truly repre- 
sentative of their industry, and impose no inequitable 
restrictions on membership, and that the proposed code 
is not designed to promote monopoly or to eliminate or 
oppress or discriminate against small enterprises, he may 
approve the proposed code. As a condition of his approval, 
the President may require the making of reports and 
keeping of accounts, or may impose other conditions for 
the protection of consumers, competitors, and employees. 
He may also make exceptions and exemptions from the 
code. 

After the President approves a code, it then becomes a 
standard of fair competition for the industry, binding not 
only upon those who belong to the trade organisation and 
have agreed to the code, but also upon all others engaged 
in that trade or industry. Any violation will be con- 
sidered an unfair method of competition, subject to the 
jurisdiction of the United States District Courts, and 
punishable by fine. : 

Sec. 7 of the Bill specifies three mandatory provisions 
which must be included in any code of fair competition 
to be approved by the President. They are, first, that 
employees shall have the right to organise and bargain 
collectively through representatives of their own choos- 
ing; secondly, that no employee, and no one seeking 
employment, shall be required as a condition of employ- 
ment, to join any organisation or refrain from joining a 
labour organisation of his own choosing; and, thirdly, 
that employers shall comply with the maximum hours of 
labour, minimum rates of pay and other working conditions 
approved or prescribed by the President. 

If employers and employees of any ‘industry are unable 
to reach a satisfactory agreement, the President is autho- 
rised to investigate conditions in that industry and to 
prescribe maximum hours of labour, minimum rates of 
pay and other working conditions which shall be binding 
upon all members of the industry or subdivision thereof. 
The Bill does not require that minimum rates of pay 
established by mutual agreement between employers and 
employees, or prescribed by the President, shall be uniform 
for all classes of employees or for all localities. In fact, 
it is clear that the minimum wage will vary according to 
the experience and skill of employees affected, and accord- 
ing to the locality of employment. The provisions of the 
Bill forbid the establishment of maximum rates. 








SIXTY YEARS AGO. 


In a leading article in this issue we deal with the 
elimination of sulphur fumes from the flue gases of power 
stations and the solution of the problem as represented 
by the plant installed for the purpose at the Battersea 
station of the London Power Company. In our issue 
of July 18th, 1873, sulphur also provided us with the 
subject of a leading article, but it was sulphur in coal 
gas rather than in flue gases with which we were concerned. 
The position as regarded the permissible percentage of 
sulphur in coal gas was, at that time, distinctly involved 
and uncertain. The Metropolis Gas Act of 1860 had laid 
it down that the sulphur impurity was not to exceed 
20 grains per 100 cubic feet. The three gas referees 
appointed by the Board of Trade did not, however, con- 
sider it desirable to enforce this standard of purity. They 
allowed the standard prescribed by the Act to become 
inoperative. After they had been a long time in office 
pressure was put upon them to name some effective 
limit, and somewhat timidly they ventured to fix it at 
30 grains per 100 cubic feet. There was some outcry 
at this raising of the permissible impurity. It was 
explained to those who complained that the old 20-grain 
standard was too low, that the apparatus employed 
to measure the impurity was known to be defective, 
indicating 20 grains when’ at least 24 were present, and 
that, in any event, none of the gasworks, except those at 
Beckton and Bow, had found it practicable to observe 
the 20-grain standard. To add to the confusion, just as 
the new 30-grain standard was about to come into force, 
the gas referees went out of office. In the course of time 
new referees were appointed and were given specific 
instructions to deal with the sulphur question. Eventually, 
they promulgated an order to the effect that from June 
30th, 1873, onwards, the sulphur impurity in gas should 
not exceed 20 grains per 100 cubic feet. The gas com- 
panies thereupon found cause to complain. They urged 
that although the new figure was nominally the same 
as that named in the Act of 1860, it really represented 
a higher standard of purity because of the improvements 
which had been made in the sulphur-measuring apparatus. 
They contended that it was impossible to comply with 
the new order and appealed against it. Their appeal 
was successful. The order was rescinded and another one 
issued making 25 grains the standard until September 








an opportunity to experiment with a measure of freedom 





30th, and 30 grains thereafter until March, 1874, 
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instrument for Measuring Smoke. 

It is probable that much more severe action would 
have been taken than heretofore against the owners 
of chimneys emitting unnecessary quantities of black 
smoke if in the past some means, not only of accurately 
defining the ‘‘ blackness,’ but also of measuring it had 
been available. As far back as 1875 the cmission of black 
smoke was recognised as a nuisance in the Public Health 
Act, and was made liable to be dealt with summarily under 
the Act. Since that date many attempts have been made 
to devise some means of determining the degree of black- 
ness of smoke emitted by any given chimney. Photo- 
graphy has been suggested, but in spite of the common 
fallacy that ‘‘ the camera cannot lie,’ no judge, jury, 
or magistrate would accept photographic evidence. 
Indeed, any one with at all an intimate knowledge of 
photographie technique would agree that by suitably 
varying the type of plate used, the length of development, 
&c., the appearance in the finished print of the smoke 
might be made of almost any shade. Only by defining 
exactly how every stage in the production of the photo- 
graph was to be carried out could the method be made 
acceptable. Ringelmann charts with which the appearance 
of the smoke may be compared are as much used at the 
present day as any otherstandard. But it must be confessed 
that the method is somewhat crude and errors are likely 
to creep in, according to the individual failings of the 
eperator. Nor is any account taken of chimney diameter. 

We have recently had brought to our notice by C. F. 
Casella and Co., Ltd., Regent House, Fitzroy-sq., London, 
the instrument, illustrated by the accompanying engrav- 
ings. This device has been invented by Dr. J. 8. Owens, 
of 47, Victoria-street, who has for many years been 
interested in the problem of measuring smoke emission, 
and it operates on the principle of measuring the amount of 
light obscured by the smoke. On a shaft at the top of 
the instrument, four black discs are mounted, one behind 
the other. Each dise has four projecting vanes. In 
something the manner of a fan, these vanes may be 
arranged to be all one behind the other, or, alternatively, 
in echelon. In the first case, if the dises are spun, only 
about one-fifth of the light is obstructed when any object 
is viewed through them, and in the latter about four-fifths. 
Intermediate positions provide different readings. 

In use the instrument is held by the handle in the right 
hand with the discs facing away from the observer, and 
the large hollow adjusting nut towards him. The hand is 
kept near the top of the handle, in such a position that 
the thumb will comfortably engage the knobs on the star 
wheel. The disc is now revolved by pressing the knobs 
on the star wheel with the thumb. The left hand holds 
the adjusting nut and thus serves to steady the instrument, 
while, at the same time, the nut is turned to alter the 
percentage of obstruction caused by the revolving arms. 

When observing the smoke from a chimney, the instru- 
ment is held in such a position that the light which falls 
upon the smoke is the same as that which falls upon the 
revolving disc. Then, revolving the disc sufficiently 
rapidly to eliminate flicker, the screw can be adjusted 
until the grey shade obtained by looking through the 
revolving discs at the background beside the smoke just 
at the top of the chimney matches that of the smoke, 
as shown in one of the engravings. When a match has 
been obtained, the disc is stopped and- the percentage 
of black, i.e., the percentage of obstruction of light, 
is read on the scale on the front of the revolving disc. 
It a true reading of the density of the smoke emitted 





is reyuired, account must be taken of the diameter of 
the chimney. Since, however, the light obstructed is 
measured, it is a matter of simple proportion to find the 
percentage on a basis of any standard diameter. Thus, 
if the standard was to be lft. and a reading of 60 per cent. 
was obtained on a 3ft. chimney, the density to standard 
would be 20 per cent. 

It will be seen that the instrument is simple to operate 
and not likely to err. A reading may also be taken in a 
very short space of time. Nor is the apparatus unduly 
conspicuous. The diameter of the discs over the vane 
tips is 5in. 

For those interested in mechanisms we also reproduce 
a sectional drawing of the shaft assembly on which the 
discs rotate. The foremost disc is mounted on a rod 
which, at the observer’s end, is carried ina ball bearing. This 
ball bearing can be moved axially by the adjusting screw 
and carries with it the rod. Encircling the rod and also 
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SHAFT ASSEMBLY 


moved by the adjusting screw there is a hollow shaft 
having at one place a helical slot cut in its side. Fastened 
to its end is one of the remaining discs. The other two are 
carried loosely by the projecting rod. The last pinion of the 
driving train encircles the hollow shaft and is carried 
in ball bearings in the frame of the instrument. A screw- 
pin in its side projects inwards through the helical slot 
of the hollow shaft into a ‘“‘ keyway ” on the inner rod. 
Thus, when the adjusting nut is rotated both the 
rod and the hollow shaft are moved axially. But whereas 
the rod maintains its position relative to the outer gear 
wheel by reason of the effect of the screw-pin, the hollow 
shaft is forced to rotate by the screw-pin working in the 
helical slot. The disc fastened to the end of the hollow 
shaft, therefore, rotates relatively to the one fastened 
to the rod. It also carries a small pin, which, at the correct 
positions, “‘ picks up”’ the remaining discs and carries 
them round as well to open the “ fan.” A nut and spring 
at the front press the “loose ” discs sufficiently tightly 
against the others to prevent motion except when the 
pin engages with them. 





French Railway Speeds. 
(By our French Correspondent.) 


THE railway companies in France have been remarkably 
successful in their efforts to accelerate services and 
popularise railway travelling by running fast trains. 
The results obtained from the point of view of economy 
are most encouraging. There are limitations arising out 
of the maximum permissible speed of 74-5 miles an hour 
and the profiles of some of the lines with long and severe 
gradients; but the progress made, as revealed by the 
analysis of the summer time tables, published by La 
Journée Industrielle, is probably more pronounced than 
in any previous year. In the first place, it may be noted 
that the use of motor coaches for long distances is likely 
to be restricted to a few services, such as that during the 
summer between Paris and Deauville on the State Rail- 
ways, where the distance of 136 miles is covered in two 
hours, the object of this service being to demonstrate 
whether such vehicles can be used for the Transatlantic 
service between Paris and Cherbourg when there are only 
a few passengers to be carried. As shown by the time 
tables there are twenty-nine trains running at more 
than 62 miles an hour. Last year there were only seven. 
On the Nord there are fifteen such trains, the fastest being 
that running between Paris and Jeumont at an average 
of 66-13 miles an hour, while the same average is attained 
between Mulhouse and Strasburg on the Alsace-Lorraine 
railways. This is less than two miles short of the highest 
speed of the rail motor coaches between Paris and 
Deauville. At between 60 and 62 miles an hour there are 
sixty-four trains daily as compared with twenty-seven 
last year, one-half of these being on the Nord and sixteen 
on the Orleans line, and the number of trains running at 
average speeds of between 56 and 60 miles an hour has 
increased from 129 to 165. The fastest electric train is 
that between Paris and Les Aubrais on the Orleans line, 
which makes an average of 59-86 miles an hour. This is 
the speed of the Sud Express over the electrified section, 
and with steam traction between Les Aubrais and St.- 
Pierre-des-Corps the average speed is 63-34 miles an 
hour. Notable accelerations have been obtained on the 
Orleans railway with old ‘* Pacific’ type locomotives 
now fitted with Lentz-Dabeg poppet valves, double 
exhaust, and other modifications. On the Est line the 
gradients are particularly severe and with the ‘‘ Moun- 
tain’ type locomotives the highest average speed of 
63-34 miles an hour is attained between Paris and Bar-le- 
Duc. On the State Railways the new “ super-Mountain ” 
locomotive is still undergoing trials. The Nord railways 
are running the improved “ Pacifics ’’ with steam super- 
heated to 400 deg. Cent., but they are experimenting with 
new types which give promise of better performances. 
There is some hesitation in employing automatic stokers, 
such as that employed on the new State locomotive, as 
they appear, for the moment, to be less economical than 
hand firing. The longest distances run without stops 
are 226 miles between Paris and Liege on the Nord, 219 
miles between Paris and Nancy on the Est, and 193 miles 
between Paris and Brussels. On the State railways there 
are non-stop runs between Paris and Saumur, a distance 
of 178 miles. Trains run with loads, sometimes up 
to 600 tons. There is, however, a tendency to accelerate 
certain trains using light loads, and it is possible that 
next year’s time tables will show some notable and 
interesting changes. 
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The Fairbourne Railway Accident. 


Tue fatal landslip on the Great Western Railway, 
which, since its occurrence on March 4th, we have, for easier 
identification, always entitled as above, actually happened 
in Vriog Cutting, between Llwyngwril and Fairbourne, on 
the Cambrian section of the Great Western Railway. The 
two stations named are immediately south of Barmouth, 
and the slip was 1} miles south of Fairbourne, and 1} miles 
north of Llwyngwril. ‘The slip, which involved a length of 
95ft., occurred about 7.6 a.m., just as a passenger and mail 
train from Machynlleth to Pwllheli was passing. The two 
events must have synchronised, as the engine and tender 
were lifted bodily over the parapet wall—the top of which 
is 3ft. above rail level, and which was undamaged—were 
uncoupled from the leading coach, turned round so that 
the tender came first, and were thrown over the edge of the 
cliff—I4ft. beyond the parapet wall—and fell 87ft. on 
to the beach below. The driver and fireman were killed 
instantly and the engine was completely wrecked, and 
has had to be abandoned. The disaster was inquired into 
by Lieut.-Colonel Mount, whose report was issued on 
July 5th. The accompanying sketch is reproduced from 
that report. 

By a strange coincidence, a previous slip, with similar 
consequences, and by which also the driver and fireman 
were killed, occurred about half a mile north of the present 
site. There, the stone wall fence of the highway, and the 
peaty loam between it and the railway, fell on to the line. 
On that occasion the mass was only some 120 tons, as 
compared with 2000 tons in March last. Colonel Rich 
inquired into the earlier accident, on behalf of the Board 
of Trade, and said: “It was probably caused by the 
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excessive wet, the peaty loam on the side of the mountain 
being thoroughly charged with water.... It would add 
to the security of the railway if the highway which runs 
above it were better drained and better maintained. ¥: 

This road is now in Class I., and known as A 493, “and 
Colonel Mount says that its surface, which was in good 
condition, showed little signs of traffic wear. The wall, 
which supported the road, had its foundation on the 
talus and not on the rock, and the dese ription given by 
Mr. Sam Evans, the Ministry of ‘Transport’ s divisional road 
engineer for Wales, was that “it was like the miles and 
miles of retaining walls in North Wales, . . . poor affairs 
compared with modern requirements, but they hang 
together in a remarkable manner simply by friction of 
piece on piece, and general wedging and tightening up of 
the wall.” On the top of the retaining wall was a parapet 
wall. The railway was constructed in 1862-65, and from 
such local evidence as there is, it is thought that the 
railway company—the former Cambrian—built the retain- 
ing walls and parapet walls in question. There was a 
speed limit of 15 m.p.h. on the railway, which was generally 
obeyed, and as the track was in good running order after 
the débris had been cleared away, it was evident that the 
permanent way could not have contributed in any way 
to the slip. 

On February 24th, eight days before the slip, there had 
been a heavy blizzard, which had left a depth of between 
4ft. and 6ft. of snow on the railway and 3ft. on the road. 
It, however, disappeared after some rain on the 26th. 
Permanent way inspector Lewis had walked over the 
length on the 23rd, when he noticed nothing suspicious 
or unusual. He passed through the cutting again on 
February 27th on a petrol trolley ; he said that had he 
considered a watchman to be necessary, as the result of 
the snow, of course he would have had one posted at once. 
This is not, however, a wet place, and when Colonel 
Mount made his inspections on March 8th and 9th, the 
little water which was percolating through on to the 
railway was stated to be normal, and not to have been 
exceeded as the result of the snow. With regard to the 
surface drainage of the road and railway, he noted nothing 
for criticism—in view of the gradients and side drains— 
and the débris of the slip itself was merely damp, as a 
result of some rain on the 8th. Mr. Lewis referred to the 
material as ‘‘ dry,’’ and there seemed to be little doubt 


from the appearance of the filling under the road and of 
the talus below the wall that the failure had not been 
brought about by subsoil or surface water action. 

It has now to be noted that on March 3rd a big motor 
lorry passed over the road. 


Another exceptional circum- 


stance in that relation was that this vehicle had had to 
make a big detour on instructions from the police, as 
the direct road was in a bad condition as a result of the 
snow blizzard. Finally, it has transpired since the inquiry 
that two youths, aged nineteen and seventeen years, of 
Fairbourne, when walking from Llwyngwril at about 
10.30 p.m. on March 3rd, noticed « crack in the road at the 
site where the slip occurred next morning. It appears that 
the crack was about 18ft. long and lin. to 2in. wide ; it 
ran roughly parallel to and some 2ft. to 3ft. from the 
parapet wall, viz., approximately along the edge of the 
metalling. Colonel Mount understands that the youths 
have stated that had they thought there was any danger 
they would have reported the matter. When one of them 
heard of the accident next morning, he went to the site 
and found that the slip had taken place where he saw the 
crack, his opinion being that the crack had existed at the 
place from which the road had then fallen away. 

The conclusions of Colonel Mount are summarised by 
that officer as follows:—This unfortunate accident 
undoubtedly occurred in circumstances which could not 
reasonably have been foreseen or prevented. The slip 
clearly took place just as the train approached at a speed 
of 15 m.p.h. The mass, which comprised the masonry of 
the retaining and parapet walls, the pitching on the hill- 
side, and the underlying talus, caught the moving engine 
and lifted it bodily over the parapet and the edge of the 
cliff. The condition of the permanent way had nothing to 
do with the case. 

The adjacent sections of wall, which appeared to be 
founded on rock, are still standing, and, in my opinion, 
it is reasonable to consider this collapse as the failure of 
the weakest link in the chain, age and the general increase 
in road loading and vibration having probably had at 
least as much destructive effect as the passage of this par- 
ticular lorry. Obviously, vibration may have been an 
important factor, particularly if moisture had pene- 
trated the talus in sufficient quantity to act as a lubricant 
on top of the underlying rock. 

In fact, it seems to me that. this wall, as a structure, 
could no longer be relied upon to support even the normal 
traffic which the road is now e ted to carry, having 
regard to the absence of restriction and the variety of 
loading. While therefore the lorry was not debarred 
from using this road, I feel no doubt that the vehicles of 
less than half its weight, which also traverse the road in 
considerable numbers and at much greater speed, induce 
more destructive forces than could ever have been caused 
by the horse-drawn vehicles in use at the time of con- 
struction. According to the week’s census in August, 
1931, sixty omnibuses, assumed to weigh 4} tons each, 
thirty lorries of 7 tons, and two lorries of 13 tons used 
this road. Presumably the traffic is not less heavy to-day. 

This accident illustrates the fact that, under the con- 
ditions described, sudden collapse (as distinct from the 
usual symptoms of bulging in these rough retaining walls) 
may take place with little or no warning ; the consequent 
liabilities, on a precipitous hillside such as this, are matters 
for serious consideration, with a view to dealing with the 
present situation in the most economical and practical 
manner. But a decision on the important question whether 
operation of road traffic in such large units is to be con- 
tinued on this road or not, should be arrived at and com- 
municated to the company in connection with the review 
which they must nece: y make, as the result of this 
accident, regarding the general safety of the line. Pre- 
sumably it was merely economic considerations which 
prevented the load of fifty-one small drums of wire from 
being carried in two or more vehicles. Had this been done, 
it is fair, I think, to say that the accident might not have 
happened. 

If unrestricted loading is to prevail on the road, the 
further and more serious question of the continued exist- 
ence of this line may arise. It depends on the measure 
of responsibility (in terms of money) which might rest 
upon the company in respect of the reconstruction and 
maintenance of the supporting walls. 

In any event, unless steps are taken to impose an appro- 
priate limit of loading on this road, I am of the opinion 
that the whole of its old supporting walls, which may be 
little stronger than that which failed, should be very 
carefully examined in respect of their thickness, founda- 
tions, &c., with a view to reconstruction and/or strengthen- 
ing by various means, as may be considered necessary. 








Trade Cycles.* 





Every industrial organisation must have at its disposal 
statistics of data in connection with its own activities, 
such as labour, production, cost, sales, and also of the 
market within which the selling of its produce takes place. 
To get a complete survey of the position it is also necessary 
to have details of the general trade conditions, past and 
present, of the country in which the organisation concerned 
is operating. Nowadays, however, no country can escape 
the influence of world trade conditions, and, consequently, 
statistics regarding these are also desirable. The first 
question therefore is, Can the general trade conditions be 
represented by statistical methods? Assuming the 
answer to be in the affirmative, the second question is 
whether it is then possible, by comparing statistical 
material of a particular industry in one country with the 
general trade of the world, to draw fairly accurate con- 
clusions for the present and for the future. 

The basic material used by the author for the general 
trade cycle is Sauerback’s price index, which is available 
from about 1850. An analysis of this showed that two 
obvious cycles could be traced, one of fifty to sixty years 
and the other of nine to ten years, the latter being the 
trade cycle commonly known and referred to in literature. 
In addition, minor fluctuations were forthcoming, having 
a period of two to three years. Further, an analysis of 
very comprehensive data, giving prices for the cereals in 
France, showed that the longest period referred to above 
could be observed over several hundred years. 

wes paint the picture of trade cycles, it is necessary to 
° Précis of an address. Translated from the Swedish. By 
Axel F. Enstrém, Director of the Academy of Engineering 
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have statistics of production as well as prices. As a genera! 
eurve of production does not exist, it is necessary to 
investigate specific products, for instance, coal and steel. 
If the price index is plotted on a diagram it is found that a 
curve swinging round the horizontal axis is represented. 
The curve of production, on the other hand, steadily goes 
upward, although at a varying rate. By examining the 
latter, it is found that the same cycles with reference to 
prices also exist in regard to production. 

The general conclusions which can be drawn from these 
curves for the iate future appear to indicate a 
repetition of the ordinary trade cycle with a period of 
nine to ten years, with slowly increasing prices during the 
next three or four years, but, independent of this short 
period, decreasing prices on an average towards 1950 or 
so. The latter represents the cycle with the period of 
fifty to sixty years. The composite results of these two 
movements is that at the moment we are in about the 
same position as in 1870 to 1880, when a period of high 
prices, which had prevailed since about 1855, changed into 
a period of depression about 1875. In the same way, the 
long period of good times which we have all encountered 
during the last two decades has now been changed into 
a period of reduced production and prices, which may last 
for a couple of decades before the general trend again 
moves upward. Superimposed on this general movement, 
the variations of the commoner and shorter period will, 
of course, repeat themselves. 

The next peak on the combined curve, so to speak, will 
be in 1935-36, but this will not be so high or so marked as 
the booms in 1918 and 1927. About 1941, however, 
there is every likelihood of a very marked depression being 
again felt. 

So far for what can be read generally from the curves. 

In dealing with the present and future situations, and 
using his theories as a background, the author expresses 
the opinion that prosperous times and rising commodity 
prices cannot be expected before there is a definite change 
in production of the world’s cereals, 1.e., with the totai 
annual amount of the world’s crops considerably reduced. 
At the moment, for instance, 90° per cent. of the wheat 
exported from the U.S.A. can be covered by tapping the 
storage from the previous year, so that only 10 per cent. 
of the year’s crops are used for export. This being the 
case, the author believes that we shall have to wait a 
couple of years before there is a marked change in trade, 
even if the general trend is towards a slight recovery. 

It is pointed out that, in the author’s opinion, trade 
cycles to a great extent are based on definite laws laid 
down by Nature, and that the production of raw material 
is one of the main forces of the world’s economy. If, 
however, this theory is adopted without due regard to its 
inherent characteristics and to a proper knowledge of the 
data on which it is based, its application to isolated cases 
should be handled with care. 








Vertical Spindle Burr Stone Mill. 


In the past it has been the usual practice to drive burr 
stones through open bevel gears and a belt from either an 
electric motor or a steam engine, a simple form of gun- 
metal footstep bearing being employed and the vertical 
shaft being arranged to slide through the spur wheel of 
the bevel gear to provide for adjustment. A gun-metal 
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NEW DESIGN OF BURR STONE MILL 


sleeve lubricated by oil through the hollow shaft acted as 
a guide wheel and a heavy gland below provided a seal. 
A new system of driving and carrying the stones has been 
devised by Mr. T. C. Lennard, electrical and mechanical 
engineer of Glasgow, and mills built to the new design have 
been erected at the works of Messrs. S. Russell and Sons. 
The accompanying drawing shows the arrangement of 
the various parts, and it is claimed that less power is 
required and that in operation the new mill is quieter and 
works without vibration. It will be seen that a motor of 
the vertical spindle pattern is mounted on a totally enclosed 





helical gear-box to form one rigid unit. The vertical shaft 
of the mill is bolted by means of a coupling to a shaft 
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passing through a housing in the gear-box, in which is 
carried a:roller or ball thrust bearing. The whole of this 
housing is arranged to move vertically inside the gear-box, 
so that the necessary vertical movement of the runner 
stone can be obtained, but the spur wheel of the gearing 
is rigidly keyed to the vertical shaft, and moves vertically 
with it, the pinion being of sufficient width to always 
maintain full tooth width engagement with the helical 
gearing. The whole of the gearing and thrust block works 
in an oil bath, circulation being maintained by means of 
a small oil pump. The motor and gear-box throughout 
are fitted with ball bearings. A hinged lever and a hand 
wheel are provided for altering the vertical adjustment. 
The motor and gear-box are carried on a channel iron 
framework, and the mill itself, which consists of a sub- 
stantial cast iron casing provided with adjusting screws 
for vertical and side adjustment of the bedding stone, is 
carried on four cast iron pillars, and a joist of heavy section. 

To avoid the possibility of material creeping over the 
edge of the stone and mixing with the fine ground material 
discharged, the runner stone is dished. A sheet iron cover 
with a stainless steel liner plate is fitted on the top of the 
casting, and has openings for the delivery chute of the raw 
material, and for observing the delivery of the ground 
material. The spindle is supported near the top by a 
Skefko roller guide bearing. 

Tests, it is claimed by Mr. Lennard, show that 
very considerable savings can be effected by the adoption 
of this type of mill, as compared with the older 
patterns. In one case a group of four mills which were of 
the oid type, driven by open bevel gearing, required about 
65 B.H.P. when running at 170 r.p.m. The stone was 
4ft. diameter on wet grinding. After conversion to the 
system described above, the horse-power was reduced 
to 34 B.H.P., while as there was practically no vibration 
it was found possible to increase the speed of the stone 
to 200 r.p.m. An increase of about 15 per cent. in the 
capacity of the mills was thus brought about, and at the 
same time it is claimed that a better finished material was 
produced. 

For mills with 4ft. stones running at 200 r.p.m. on coarse 
grinding, 15 H.P. motors are employed, whilst for similar 
stones on fine grinding 10 H.P. motors are employed. 








A Remarkable Roller. 


A SPECIAL roller constructed by Marshall, Sons and Co., 
Ltd., of Gainsborough, for the County Durham Water 
Board, which will use it for the purpose of consolidating 
the embankments of a new reservoir at present under 
construction at Wearhead, is illustrated by the accom- 
panying engraving. Power is supplied by a steam engine 
capable of developing approximately 100 B.H.P. and the 
steam at a working pressure of 275 lb. per square inch 
is generated by a vertical boiler. This type of boiler 
was adopted owing to the steep inclines which the roller 
will have to negotiate. The gradient in many instances 
will amount to no less than 1 in 3. The more usual 
locomotive-multitubular type of boiler would have 
been unsuitable owing to the great fluctuations in the 





water level. The roller has two speeds of 2 and 4 miles 


reproduced. This 32in. heavy-duty, crank-driven shaping 
machine is made by Ormerod Shapers, Ltd., of Hebden 
Bridge, and embodies a number of improvements over 
previous designs. One of the more noticeable features is 


on either side of the vertical; that all feed screws are 
fitted with micrometer collars and safety friction slip 
devices ; and that felt wipers are fitted to the horizontal 
and vertical slides of the table to prevent damage from 














32-INCH HEAVY DUTY CRANK SHAPER 


the great length of the ram guide, which is 46in. long 
by 12}in. wide. With so solid a bearing, accurate work 
should be easily performed. A guard at the rear and 
felt wipers at the front protect the guide ways from 
damage. The ram itself, too, merits attention for its 
great depth will resist deflection even at the extreme end 
of the outward stroke. Turning now to the table, which is 
equipped with the usual tee slots on both top and sides, 
those knowing the firm’s manufactures will observe that 
an improved, self-adjusting outer support has been pro- 
vided. The table has a top surface 34in. long by 20in. 
wide, while the depth of the sides is 20in. The wide bear- 
ing surfaces of the cross rail carrying the table are clearly 
seen in the engraving. Vertical movement is effected by 
a telescopic screw, and ball thrust washers are fitted to 
reduce manual effort. Ball thrust washers are also fitted 
to the horizontal feed screw motion, which gives a range 
of six automatic feeds from six to 96 cuts per inch. A 











SPECIAL STEAM ROLLER FOR CONSOLIDATING RESERVOIR EMBANKMENTS 


per hour respectively, and can run at these speeds in 
either direction. Its main dimensions are : 
23ft. 6in. 
12ft. 6in. 
10ft. 
3ft. 
7ft. 
.- 2%. Gin. 
16 tons approx. 


Length overall 

Width overall 

Rear rolls, diameter 
Rear rolls, width .. 
Front rolls, diameter 
Front rolls, width 
Weight in working order 








32in. Heavy Duty Crank Shaper. 


[rt is only to be expected that a firm with twenty years’ 
experience in the making of such machines should produce 
a neat, well-balanced looking shaper. That the machine 
we are about to describe merits these terms, our readers 
can judge for themselves by glancing at the photograph 


cross traverse of 32in. is available, whilst pieces 19in, 
deep are admitted between table and ram. Larger cast- 
ings can be machined by detaching the table and bolting 
them to the apron slide. Details of the drive are not 
visible in the engraving. A Il6in. diameter, 4in. wide 
pulley is mounted behind the machine, and connected 
with it through a fgction clutch. As is usual nowadays, a 
brake is interconnected with the bar controlling the clutch, 
so that the motion of the ram may be quickly arrested in 
any desired position. Nine variations of ram speed are 
obtainable from the gear-box. The range covered is from 
six to 68 strokes per minute. To relieve the ram of dead- 
weight, the driving link is pivoted at the bottom. It is 
connected to the ram by a short lever in such a way that 
the former is always under compression while cutting. 
From their experience the makers believe this form of 
construction gives the best results. Adjustment of 
stroke can be effected while the machine is in motion. 
Other details that remain to be mentioned are that the 





tool head is arranged to swivel through an are of 90 deg. 


chips. If desired, a motor can be mounted behind the 
base plate to drive the machine through “* Texrope.”’ 








A Pneumatic Power Hammer. 


A NEw “Clear Space”? pneumatic hammer similar to 
that illustrated, in a range of sizes from 2 cwt. to 20 cwt. 
has just been put on the market by B. and S. Massey, 
Ltd., of Openshaw, Manchester. Built on the lines of the 
firm’s previous ‘‘ Clear Space ” type, with totally enclosed 
working parts and automatic lubrication, these hammers 
have a hollow forged steel ram in place of a “‘ claw-end ” 
piston-rod. This ram is of large diameter, and is guided 
by adjustable strips in the stuffing-box. The anvil block, 
which is a separate casting in all sizes, and is planed on the 
underside to ensure a good bed on the foundation timbers 
with the minimum of trouble, is octagonal in section, and 
can therefoer be set so that the pallets are at either 














“CLEAR SPACE’' PNEUMATIC HAMMER 

45 deg. or 90 deg. to the centre line of the hammer, the 
stuffing-box being rotated to suit. The control has been 
improved. The new valve and valve gear embodies the 
Massey ‘single blow” feature, but gives a still greater 
precision of control over both single and automatic blows. 
A supplementary catch limits the control to automatic 
blows. As mentioned above, the working parts of the 
hammer are inside the standard, and the gearing is enclosed. 
The lower portion of the standard forms an oil sump, and 
a@ pump actuated by the crank shaft automatically lubri- 
cates the crank shaft and connecting-rod big end bearings. 
Through a separate pipe provided with sight feed and 
screw adjustment for flow, the cylinders, valve chest and 
small end bearings are also lubricated. The inlet valves 
are arranged to draw from within the standard the small 
amount of air required, thus ensuring that it is clean and 
oily, and any exbaust air is also directed into the standard, 
thus making these hammers clean and quiet in action. 
The hammers are motor driven, as the illustration shows, but 
a belt drive can, we understand, be arranged if specially 
required. The motor is mounted on an extension of the 
base plate, and drives through machine-cut spur gearing, 
except in the case of the 20-cwt. hammer. In that size 
reduction gearing is included within the standard of the 
hammer, and a vee-rope drive is employed from the motor 





pulley to the fly-wheel. 
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A New Vee Drive. 


AN interesting vee drive unit has recently been produced 
by Brooke Marine Motors, Ltd., of Lowestoft, and is illus- 
trated herewith, This gear, which is operated through 
the medium of a chain drive, is supplied fitted with a 
reverse gear on the bottom shaft if required, or fitted 
with a universal joint on the bottom shaft instead of the 
reverse gear. It can also be arranged with a universal 
joint on the top shaft. The universal joints run in oil 
and are adjustable to any degree of angle up to 8 deg. 

















New VEE DRive UNIT 


in all directions, giving a total angularity between the 
two shafts of 15 deg. if required. They may be fitted 
to either side of the box, so that the box may be utilised 
as a straight-through drive, or vee drive, unit. Besides 
these arrangements the box can also be supplied as a 
reduction gear up to 2 to 1 in a number of close ratios. 
The box is capable of transmitting up to 90 B.H.P. at 
3000 r.p.m., but has been designed for standard use with 


the 5 H.P. two-cylinder ‘“ Dominion,” 10/20 H.P., 
four-cylinder ‘‘ Empire,” and 15/30 H.P. six-cylinder 
* Nusix ” engines manufactured by the same makers. 








Oil- Engined | Racing Car. 


ly is ow an accepted fact that the heavy oil engine has 
fully justified the claims made by its manufacturers 
concerning reliability in actual service on goods and 
passenger-carrying work. At the samie time, the general 
efficiency of its petrol-driven rival is being demonstrated 
continually ; not only to experts, but to the man in the 
street, by its wonderful performances on road and track 
in the hands of racing drivers, who have done such valuable 
work in assisting the progress of the modern automobile. 

The possibilities of the heavy oil engine for long-distance 
speed work have attracted the imaginations of racing 
motorists for some time, but until recently no oil engine 
racing car had been built in this country. Some time ago, 
however, Captain Eyston approached the Associated 
Equipment Company, Ltd., of Southall, as to the prac- 
ticability of building such a car, and the chassis illustrated 
in the accompanying engraving has been the result. A 
six-cylinder standard A.E.C. heavy oil unit, developing 
130 H.P., has been installed neatly in a racing frame 





is admitted through a port situated above the front of the 
engine, and a special scoop is arranged under the bonnet 
cowl to produce a small supercharging effect at high speeds. 
According to calculations, an air pressure of 0-5 1b. per 
square inch above that of atmosphere should enable the 
engine to develop an extra 10 H.P, at its maximum 
governed speed of 2500 r.p.m. Contrary to conventional 
racing practice, the designers of the car have retained the 
lighting dynamo and all electrical equipment, and thus 
all standard A.E.C. auxiliaries, with the single exception 
of the cooling fan, remain. The latter will not be required, 
as the engine will be kept at a correct working tempera- 
ture by means of scientific stream-lining, cowling and 
suitably arranged louvres, 

To ensure a cushioning effect in transmitting the torque 
reaction from the engine to the frame, and to relieve the 
crank case of any stresses liable to arise from intermittent 
frame deflections, the power unit is supported on T.B. 
Andre Floatex mountings. 

From the rear of the standard four-speed and reverse 
gear-box, the drive is transmitted to the underslung rear 
axle by means of a 39}in. propeller shaft of 3in. diameter, 





engines, whether new from the factory or having completed 
an overhaul, for several hours on the test bench. Prior to 
coming to the test bench, however, all * Power” engines 
are tested in the factory, and after installation in the boat 
they are again run for a period of ten hours under actual 
working conditions before they are handed over to their 
owners. 








Raw Rubber Cutter. 


In the accompanying engraving we illustrate a new and 
simplified form of hydraulic raw rubber cutter, which has 
been designed for low working pressures of 50 Ib. to 100 Ib., 
by the engineering works of Theodore Bell and Co., of 
Kriens-Lucerne, Switzerland. The machine is designed 
to exert a cutting pressure of 30,000 Ib. to 40,000 Ib., and, 
as our illustration shows, the knife carriage is attached 
directly to the ram, the hydraulic cylinder being supported 





































by a steel structure built up from channel sections riveted 
together. The feed and delivery tables are both furnished 
with rollers and, if desired, the whole machine can be 
mounted on wheels for easy transport. The cutter has a 
stroke of 25in., a clearance of 3lin., and a speed of 1} to 3 
cuts per minute at full stroke. The control gear is so 
devised that the knife can be held in any desired position 
and the stroke can be adjusted to the thickness of the rubber 
block to be dealt with. The normal size of the block of 
raw rubber is about 30in. by 24in. by 24in., and the 
machine is designed to divide it into slices jin. in thickness. 
It is claimed that by using a low working pressure no special 
pump or accumulators are needed. We are indebted for 


fitted with 6in, diameter Hardy-Spicer universal joints 
at each end. Spiral bevel gearing is for the final 
drive, which has the remarkably high ratio of 1-96 to 1, 
necessitated by the relatively low maximum speed of 
the engine. 








Oil Engine Test Bench. 


THE accompanying engraving illustrates the new test 
bench for marine oil engines, which has recently been put 
into service at the works of the British Power Boat Com- 
pany at Hythe, near Southampton. It consists of a Heenan 
and Froude hydraulic dynamometer, mounted on a 
swivelling carriage, which permits the engine during test 








Oi ENGINE TEST BENCH 


to be inclined at the exact angle at which it will be installed 
in the boat. As will be clear from the illustration, the centre 
fulcrum for tipping the unit and the two sets of engine 
bearers enable a wide range of engines to be tested at 
differing angles. The range includes all engines up to 
5000 r.p.m., from the small 8 H.P. “‘ Power”’ engine up to the 
large 5000 H.P. “‘ Sea Lion” engine. We are informed that 
even when this large engine is undergoing trials there is 
practically no vibration felt on the test bench. The auxiliary 
equipment comprises instruments for measuring the tem- 














HYDRAULIC RAW RUBBER CUTTER 


these particulars to Mr. C. Campart, of Raymond House, 








32-34, Theobald’s-road, London, W.1, who represents 
Messrs. Theodore Bell’s interests in Great Britain and the 
Colonies. 


peratures of the incoming and outgoing circulating water, 




























A New Low-Temperature Welding 
Process. 


A WELDING process for cast iron which, we are told, gives 
perfect amalgamation and fusion at only half the tempera- 
ture hitherto required, has been devised by Barimar, Ltd., 
of 18, Lamb’s Conduit-street. London, W.l. It makes 
welding as straightforward as brazing, and entails a revolu- 
tionary change in the manner in which the flame of the 
blow-pipe is applied and involves great skill on the part of 
the operators. Further, it calls for the use of special anti- 
oxide fluxing compounds and ferrous welding rods of a 
new composition which the firm has evolved after exhaustive 
experiments. 

Cylinder blocks and similar large castings can be welded } 
without completely dismantling them, and all the diffi- 
culties associated with repairing straight-eight and six- 
cylinder blocks have been overcome. Even machining has 
been facilitated, and the deposited metal can, when neces- 
sary, be worked with a file. 

This new process is being used, not only for repairing small 








130 H.P. OIL-ENGINED RACING CAR 


having an overall width of no more than 29}in., with of the water entering and leaving the dynamometer, and 
of the lubricating oil and the cooler circulating water, also 
pressure gauges for the dynamometer, circulating water 
circuit, and the lubricating oil pump. Provision for exhaust 
connections is made above the test bed, a flexible exhaust 
pipe being used. The practice of the firm is to test all 


an 1lfit. 3in. wheel base. Although care has been taken 
to provide great durability, the weight of the A.E.C. 
unit, including fly-wheel and all auxiliaries, is only 
1414 Ib. 

It is interesting to note that air required for combustion 





cracks and fractures and for building up valve seatings, 
but for such extensive repairs as making good a crank case 
which has had a connecting-rod driven out through its side. 
Malleable metal as well as cast iron can now be welded at 
temperatures no higher than those employed in brazing, 
and in every case the welds are stronger than the original 
material. The cost of the process is lower than the high- 
temperature welding which has been employed hitherto. 
Less gas is used and there is a big saving in the time required 
for machining. 
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The Annual Report on Railway 
Accidents. 


LN submitting his annual report on the railway accidents 
of the year 1932—Cmd. 4370, price 9d.—Lieut.-Colonel 
Mount, the Chief Inspecting Officer of Railways, must 
have been very happy in being able to establish some 
valuable records. The number—four—of passengers 
killed in train accidents was one of the lowest in the last 
ten years; the number—214— injured was the lowest 
in the last twenty-five years; the number—three—of 
servants killed and of those injured—-fifty-nine—in train 
accidents compare very favourably with those of recent 
years ; the number of collisions was considerably lower ; 
the decreases in broken rails were continued, and there 
was a satisfactory reduction in the number of failures of 
coupling apparatus reported. 

In connection with the failures of coupling apparatus 
Colonel Mount refers to an accident that occurred in 
December, 1931. That was at Dagenham—see THE 
I-NGINEER of May 5th, 1932—and it is now stated that an 
agreement has since been reached between the companies 
and the proprietors of privately owned wagons as to a 
new standard type of weldless-steel coupling for all new 
stock and for renewals in certain cases. It is further 
remarked that consideration is also being given to pro- 
posals for the future avoidance of welded mild steel 
draw-bars. 

The outstanding feature of the report is, as in that for 
the year 1931, a table of figures for the last three years 
and of the average for the two preceding five-year periods. 
In presenting these Colonel Mount now points out that 
if a true comparison is to be matle between the casualties 
on the road and those on the railway, there must be 
excluded from the latter what are known as non-movement 
accidents. The need for this will be appreciated when 
we say that 25 per cent. of the passengers injured were 
hurt when, for instance, ascending or descending steps or 
in falling over packages on the platform, and that no 
less than 84 per cent. of the 15,000 cases of injury to servants 
did not occur on the railway itself, but in goods sheds, 
locomotive depéts, &c. The figures as to railway accidents 
in the true meaning of the term, are then presented in 
the table reproduced below :— 


Annual 
average, 
1920-24. 


Particulars. 





Accidents to trains 


Accidents to or failure of rolling stock or permanent way 





Casualties : 
Passengers 
Servants 
Other persons 


Totals .. oi 407 
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raising or lowering of the barges or ships. The locks also 
limit the size of craft using the canal to 600 tons, but the 
lift has been designed to take a vessel of 1000 tons, and 
will thus permit the passage of very large barges to Berlin. 

In view of the nature of the foundations, it was decided 
to adopt a counterweight form of lift, which, as our lower 
illustration indicates, has been built at the head of a 
branch of the low-level canal. The high-level canal has 
been brought by a specially constructed branch to a point 
some 156 m. from the lift, to which it will be connected by 
an elevated canal having a breadth of 28m. A view of 
this aqueduct as seen from above is reproduced in the 
upper view on page 36. The lower view gives some idea 
of the structural design of the aqueduct and the lift lock. 
The main uprights of the lift structure are carried to a 
height of 60 m. and are braced together, and supported 
at the sides, to carry the tank in which the barges float 
during the lowering or raising operations. The tank 
has a length of 85 m., a breadth of 12 m., and a depth of 
4m. With such dimensions it is able to accommodate 
either one vessel of 1000 tons or four barges of the older 
and smaller type. The total weight of the tank when 
filled with water to a depth of 2-5 m. with the vessel within 
it will be about 4600 tons, and will be balanced by 192 
iron-filled concrete counterweights which are attached to 
the tank by 256 steel ropes, passing over 128 double- 
sheaved pulleys, each 3-5 m. in diameter. The tank hoist- 
ing and lowering machinery has only to overcome the 
resistance of the pulley bearings, the stiffness of the wire 
ropes, and the inertia of the tank and counterweight 
masses, as since the vessel displaces its own weight of 
water, its weight, together with the weight of the tank 
and water or of the tank filled with water alone, remains 
always the same. Some slight advantage may, however, 
be gained by allowing the water level in the tank to rise 
somewhat above the normal level or fall below it. Thus 
if the tank is not raised quite high enough to allow its 
water level to correspond with that of the upper canal, 
some additional water will run in and the tank with its 
contents will thereby become heavier than the counter- 
weights. On the contrary, should the tank be lowered 
not quite far enough to allow its water level to correspond 
with that of the lower canal, some of the water will run 
out of it and the tank and its contents will then become 
lighter than the counterweights. These small differences 





1,009 


6,231 | 


in weight will lessen the work to be done when lowering 


Annual 
average, 
1925-29. 


Year 1930. Year 1931. Year 1932. 





I. I. 
4,111 | 77 | 4,044 

| 2,714 | 170 | 2,385 
161 | 60/ 130 


| 6,986 307 | 6,559 
U L 
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Passenger journeys, including estimates of season ticket 


1,684-7 1,606-2 | 1,557 «3 





holders (millions) ..  . 





Freight tonnage (millions) 
Net ton-miles (millions) 





Servants employed (March) 





Passenger and freight train mileage (millions) 





All casualties per million train miles : 
Killed wo. aati ie aaa Big oe 
Injured < 


The report then concludes: * It will thus be observed 
that the total casualties excluding cases of trespass and 
suicide, caused by all movement on rail during 1932 
compare very favourably with those for 1930 and 1931, 
and with the annual averages for the two five-year periods 
1920-24 and 1925-29. Indeed, except for 1931, the 
number of fatalities—307—is the smallest for at least 
thirty years. 

“In train accidents, the liability to casualty in the 
case of passengers during the year was no more than one 
killed in some 389 millions carried, and one injured in 
about seven millions. As regards servants in train acci- 
dents, the number of passenger and freight train-miles 
worked were about 135 millions per fatality and seven 
millions per injury. 

* Although the fall in numbers of passengers and 
tonnage carried, of ton-miles worked, and of servants 
employed must affect comparisons, train-mileage appears 
to afford a reasonable basis on which to compare the 
general incidence of accident and casualty. 

“I draw attention to the trend of improvement as 
shown in the foregoing table, in respect, for instance, of 
casualty per million train-miles. It is a matter for 
encouragement of railwaymen generally, having regard 
to the difficulties of recent years and the figures confirm 
that the high standard of safety on British railways was 
fully maintained during 1932.” 








1000-Ton Canal Lift Lock. 


WE reproduce on page 36 two views, recently taken, of 
a 1000-ton canal lift lock at Niederfinow, near Eberswalde, 
on the Berlin-Stettin waterway, which is fast approaching 
completion. The lift is claimed to be the largest in the 
world, and its design was begun in 1926 for the German 
Government Waterway Board. Work on the undertaking 
was, however, only begun in 1930, but is expected to be 
completed next year, when the lift will enable the traffic 
on the Hohenzollern Canal and the Oder River to be 
speeded up. It stands beside the existing flight of four 
locks, having a total fall of 36 m., which now serves the 
canal, but is unable to cope with increasing traffic demands. 
The passage through these locks occupies some two hours, 
but by means of the new lift it will be reduced to twenty 
minutes, only five minutes being required for the actual 
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657,981 | 599,290 
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the tank and decrease the weight to be lifted. Every 
difference of lin. in water level corresponds to a weight of 
about 25 tons. The hoisting and lowering gear comprises 
four D.C., 55-kW, 440-volt motors arranged for operating 
on the Ward-Leonard principle with press-button controls. 
The motors and the Ward-Leonard motor generator unit 
are arranged on the top of the tank structure. Pinions on 
the motor shafts engage with four vertical racks which 
are supported on special housings. Careful provision has 
been made against the possible overrunning of the tank, 
for its centering in the upper and lower positions, and 
for the safe operation of the water-tight doors at the 
tank ends. 

The entire work is being carried out by a group of firms 
styled the Firmengemeinschaft fiir den Bau des Schiffs- 
hebewerks Niederfinow, the Demag A.G., of Duisburg, 
leading the group supplying the lift structure and 
machinery, and Aug. Klénne, of Dortmund, the group 
supplying the general structural steel work. The electrical 
equipment is being supplied jointly by the Siemens- 
Schuckert and the A.E.G. Companies, of Berlin. 








The Storstrom Bridge. 


IN connection with our previous description of the 
Storstrom Bridge, in Denmark (May 12th, 1933), some 
further details that may be of interest are now available. 

The superstructure, it will be remembered, is supported 
on fifty-one piers, all made of conerete or reinforced 
concrete. Conditions are comparatively good, so far as 
the foundations of this bridge are concerned. The 
Storstrom is not deep, and the maximum depth in the 
bridge line is 46ft. The average depth is approximately 
22ft., and only for a length of approximately 2000ft. is 
the depth more, than 30ft. On the shore on either side 
there are several layers of mud, which have no supporting 
value, but there is, at a depth of between 20ft. and 25ft., 
a layer of boulder clay with a considerable amount of 
boulders. The rock (limestone) is found at a depth of 
65ft. to 130ft., but the foundations are not to be carried 
down to this depth, as from borings previously made 
by the Danish State Railways, it has been estimated that 
the supporting power of the clay is sufficient. It is caleu- 
lated that the greatest depth of the foundation will be at 
level —55ft., and the average depth approximately 35ft. 


to 40ft. The permissible pressure on the ground has been 
fixed at 3-2 tons per square foot. 

The local conditions for the building of the bridge are 
comparatively good. The tides on the average are not 
more than approximately 8in. to 13in., and it is very 
seldom that high water exceeds level +-3ft. The velocity 
of the stream is sometimes considerable, but seldom more 
than 7ft. per second. The water is protected, and there- 
fore big waves Will hardly ever be encountered, but 
westerly or south-westerly gales may cause rough seas. 
Conditions with regard to floating pack ice may be diffi- 
cult, however, as in severe winters floating packs of very 
great size may form. It is therefore important that a 
method should be used in the construction of the bridge 
whereby a pier when once started may be speedily com- 
pleted. 

Both at Masnedo and Falster the abutments will adjoin 
very high embankments, the tops of which are approxi- 
mately 60ft. above water level. As designed, the abut- 
ments are of reinforced concrete and consist of a system of 
hollow cells resting on a thick mass-concrete raft. The 
external, as well as the two secondary longitudinal walls 
and cross walls, support the bridge superstructure, which 
is cantilevered back in such a way that the load on the 
foundations is nearly evenly distributed. These abut- 
ments will be made within a cofferdam of steel sheet 
piling which will remain when the work is completed as a 
protection against undercurrents. 

The forty-nine intermediate pillars are to be made of 
mass concrete. As planned, the foundations consist, on 
the average, of a l0ft. thick concrete slab, elliptical in 
plan. The piers from level — 8ft. to level + 8ft. are covered 
with granite as a protection against the water and floating 
ice. Above level +8ft. they are of cellular construction. 
Around all the foundations, steel sheet piling is to be driven 
down 10ft. to 15ft. below the foundation raft to act as a 
safeguard against undermining of the pillars by the 
current. The possibility of further protection by means 
of stone filling is also being taken into consideration. 

As there are a number of intermediate pillars standing 
in nearly the same depth of water and subject to prac- 
tically the same forces, it has been found possible to 
standardise their design and the method of building them. 
The piers are divided into a few standard types. The four 
pillars at the navigation openings in the centre of the 
bridge, where the construction of the superstructure is 
different, are necessarily of considerably greater dimen- 
sions than the others. Some of the piers which stand in 
shallow water are smaller, and are also not suitable for 
a standard construction. These two types of pier will be 
constructed in open pits inside cofferdams. 

All the other piers, approximately forty in number, 
will be built up by the use of special standard units. 
Each will be built of steel, as a floating body. The base 
will be elliptical in plan, corresponding in size to the 
elliptical pillar base, and internally it will act as shuttering 
for the lower part of the pillar shaft. These units will first 
be used as staging for the driving of the steel sheet walls 
round the foundation. They support the necessary 
machinery for keeping the pit dry, for excavating the 
foundation, &c., and also carry the necessary shuttering 
for the top of the piers, whilst they themselves act as 
centering for the lower part. The units are to be fitted 
with water tanks, by means of which they may be raised 
or lowered by pumping water out or in. When a pier 
has been constructed to a certain height in relation to the 
water level the unit will be taken away and the top part 
of the pillar will be made in the ordinary way. 

We are indebted for these particulars to Christiani and 
Nielsen, Ltd., of Westminster, who have contracted with 
Dorman, Long and Co., Ltd., for the construction of the 
approaches and the sinking of the foundations for the 
bridge piers. 








BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

FITTINGS FOR DOUBLE-CAPPED TUBULAR 
LAMPS. 


495—-33. This specification covers the trough reflector, 
generally of aluminium, which carries single-filament 
tubular lamps, capped at both ends, end to end. The first 
step in standardisation was taken by the Electric Lamp 
Manufacturers’ Association (E.L.M.A.), which, in con- 
sultation with the fittings makers, agreed on the standard 
dimensions for the lamps. This made possible the next 
step, that is to say, the standardisation of the fittings. 
The specification clears up a number of points which, 
whilst most of them were in common practice, did not 
bear the stamp of B.S.I. Standard. Lamp caps must be 
insulated, thus barring Continental lamps, which are not. 
Limits of pressure are specified for plunger springs. All 
live contacts are to be protected from accidental contact. 
Fittings must be earthed and all fittings are to be tested 
before issue with specified length gauges. 

In most of these fittings, in order to shorten the space 
between the lamps, each lampholder contains a single 
spring plunger contact which is common to both adjacent 
lamps, so that there is one fixed contact and one movable 
contact to each lamp. The specification is limited to this 
type of fitting. The arrangement is a satisfactory one, 
but unless the laraps are accurately made to length and the 
spacing of the lampholders is equally accurate there is a 
potential risk of a short lamp falling out or failing to make 
contact, or a lamp being too long to be introduced between 
the sockets. Such contingencies are now entirely obviated 
by the present specification, which recites the essential 
details and limits of standard lamps as well as those of the 
fittings. 








Tue Maymyo hydro-electric scheme in Burma, which 
has recently been started up, utilises a fall of 700ft. on the 





Gelaung Chaung and produces 280 kVA by means of a 
Pelton wheel with two jets. 
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Metal Cleaning before Electro-Plating. 


—— > - 


ECOGNITION of the cleaning of metals as the basis of 

successful electro-plating, lacquering, and enamelling, 
has considerably advanced during the past few years. 
Generally, it has always been recognised that base metals 
intended to receive a coat of any other metal by electro- 
deposition, should first be made chemically clean, but 
much faulty work and consequent disappointment was 
experienced before the advent of chromium plating, 
under the necessities of which cleaning has made great 
headway. 

Most of the plater’s trials with non-adherent plating, 
or stripping or peeling of the deposit, have their direct 
origin in the use of an unsuitable metal cleaner, Other 
factors, such as a poor solution or unsuitable electrical 
condition, may result in the same trouble, and these are 
often seized upon as the root of the matter. But the 
greater proportion of stripping troubles are directly 
traceable to the use of a cleaning solution which is not 
suitable for the particular job, or to the persistence of 
faulty conditions in carrying out the cleaning operation. 

The value of a cleaning solution is its ability to lower 
the adhesion. of grease and dirt to the metal surface, as 
it is absolutely imperative that all trace of polishing 
material (as Tripoli composition), oil and grease, be 
removed, as well as oxide. 

This may be readily understood by reference to the 
interesting series of photographs we reproduce. 

The photograph reproduced as Fig. 1 was taken as the 
operator lifted the door-plate from the swill tank. It 
will be seen that the globules of water have been caught 
and retained by the grease left on the surface as the result 
of imperfect cleaning. The grease was invisible to the 
naked eye, but, nevertheless, the surface is chemically 
unclean, and perfect plating is impossible. 

Fig. 2 is the same door-plate, the photograph of which 
was taken in like manner to Fig. 1. The difference lies 
in the fact that in this case the article has been perfectly 
(i.e., chemically) cleaned, and no globules of water will 
adhere to its surface, there being no particle of grease 
to retain the water, which latter ran off immediately. 
Plating with a surface cleaned in this manner may proceed 
with every assurance of success. 

Why traces of grease are fatal to perfect plating is 
well illustrated in Fig. 3. Faulty cleaning of the handle-bar 
has left a greasy surface, which is covered by the electro- 
deposited film of metal, and which prevents the metal 
film adhering to the article, causing stripping. The 
imperfect cleaning of the article in the first place entailed 
complete stripping, another cleaning, and replating—a 
costly process. 

Should the cleaning process be anything short of 
perfect in the smallest degree, there is bound to result 
a loose deposit, as the latter not being properly adherent 
to the base metal—it may be the smallest pin-point— 
an envelope is formed. This envelope usually lifts in 
the form of a blister, and eventually breaks. If the 
article has to be burnished after plating, which was the 
case in Fig. 4, the burnishing will immediately raise 
blisters wherever there may be the slightest foreign 
substance intervening. This also entails stripping the 
deposit and starting afresh. 

Perfect adhesion of a deposit is absolutely imperative 

in nickel plating as a base for a subsequent chromium 
deposit. Thickness of deposit cannot be relied upon to 
correct faulty adhesion due to incomplete’ cleaning, as 
at any stage during the period of its use it is likely to part 
bodily from the base metal. 
_ The job may be passed out apparently quite satisfactory 
in appearance, but the abrasion which the article 
encounters in use will soon find out the imperfection ; 
blistering will be set up, and the coating of deposited 
metal will flake away and expose areas of the base metal, 
and so result in rapid corrosion. 

Having, then, demonstrated the basic reasons for 
stressing the importance of perfect cleaning—if, indeed, 
there is to be yet found an unconverted plater—let us 
consider the remedy. 

The essentials of a perfect cleaning process include 


emulsification and peptisation. LEmulsification may be 
termed the effect of maintaining in an inseparable form 
two or more liquids which will not mix nor dissolve in 
each other. In an emulsion, the components are so 
blended and held in suspension one in another that no 
separation can take place. Peptisation may be termed 
the breaking up of solid particles of dirt into such finely 
divided form that its removal is made easy. 

In all processes of electro-deposition, the cleaning process 
must be so searching as to give a slight etching effect 
to remove the last trace even of mineral oil, but not so 


that it will affect the final lustre of the finished surface. 
This is done by the chemical process, in which a metal 
cleaner must be used which has the maximum capacity 
for emulsification and peptisation. 

The process of cleaning the metal previous to plating 
was at one time given little attention. It was considered 
sufficient to remove the grease (or, rather, attempt to 
do s0),. irrespective of its nature, by soaking in the “‘ potash 
boil,” while scale was removed by treatment with warm 








sulphuric acid. 


Solvents themselves do not make metals chemically 
clean, and are, therefore, unsuitable for preparing articles 
for electro-plating. The solvent leaves a thin film of 
grease, which increases with continued use of the solvent. 

A form of metal cleaner which is found most. efficient 
is made up of a compound which includes aluminate and 
silicate of potassium and sodium in its formula, a mixture 
of alkalies and caustics having been previously tried 
and found wanting. The compound cleans in two:-ways 
simultaneously, i.e., it chemically attacks animal and 
vegetable oils and fats (converting them into water soluble 
soaps), and at the same time the suspended soft colloidal 
matters scour the surface of the article and mechanically 
remove all dirt and mineral oils. 

Metal cleaning prior to electro-plating is done in two 
ways, with and without the use of the electric current. 
The latter use is more prevalent, but as the electric current 
hastens the process considerably, this method is becoming 
increasingly popular. The cleaner compound referred to 
is used in the proportion of 6 0z. to 8 oz. to the gallon 
of water, heated to boiling point (not less than 180 deg. 
Fah.) in a welded iron tank. The method of heating 
should be that which is the most readily applied and 
economical. Steam coil or gas is convenient, but a coke 
or coal fire may be employed. The hotter the solution, 
and the more vigorous the boiling, the better is the 
serubbing action effected. Tin or galvanised tanks should 
not be used, as they will be spoilt, and will weaken the 
cleaner. 

Pewter, zinc, tin, Britannia metal, and soft-soldered 
articles should not be left in the cleaner any longer than 
is necessary for complete cleaning. |The cleaning in the 
case of these metals may be expedited advantageously 
by swabbing with a soft mop, or by moderate agitation 
of the solution. Lacquer and oil paint may need longer 
immersion, the time depending upon the nature and condi- 
tion of the coat. 

With the old type cleaning solution, jobs which are 
extra greasy are first passed through an organic solvent, 
e.g., petrol, to remove the bulk of the fatty matter, and 
lacquers are removed from articles by soaking in the 
liquid which is used to “thin” or reduce the lacquer 
consistency, but these precautions are unnecessary with 
an efficient metal cleaner. 

The grease can be readily skimmed off the top of the 
solution in most cases, but where an unusual amount of 
heavy mineral oil has to be removed, the solution should 
be thrown away when the layer of oil on the surface 
obstructs the operation. A tank fitted with a division 
for skimming and removal of grease is a great convenience. 
The solution will need replenishing periodically according 
to the amount of work treated and the amount of grease 
removed. 

When cleaning with the electric current the same 
proportions of cleaner to make the solution are used, 
but, as has been stated, the process is considerably 








Fics. 1 AND 2 (ABOVE)—GREASY AND CLEAN 
FiGs. 3 AND 4 (BELOW)—EFFECT OF GREASE ON THE PLATING OF ~A.:HANDLE-BAR 








hastened and rendered more searching by introducing 


DOOR PLATE 


an electric current. This method combines the advantages 
of chemical and mechanical cleaning in one operation, 
and will leave the surface of the article chemically clean, 
ready for swilling and plating. The time necessary for 
cleaning is enormously reduced by this method. For 
ordinary work, two minutes’ immersion is ample. Only 
in the case of work heavily coated with grease and dirt 
a longer immersion will be necessary. For repoussé and 
indented work, this method is ideal, and specially recom- 
mends itself by its efficiency and quickness in working. 
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Ordinary cleaning tanks may be easily converted for 
this method, the conversion being simple and inexpensive, 
where low voltage current is available (see engraving at 
head of previous page). 

A wooden frame on the top of the cleaning tank carries 
an insulated brass rod. This rod is connected to the 
negative pole of the dynamo, while the tank itself is 
connected to the positive pole. Thus, the article forms the 
cathode and the tank the anode of the circuit. A knife 
switch to make and break the circuit completes the equip- 
ment. The articles are hung on the cathode rod in the 
usual way. A pressure of 6 volts at a temperature of 
180 deg. to 200 deg. Fah. gives a current density of 20 
ampéres per square foot of cathode surface, and results 
in a free evolution of gas. The passage of direct current 
through a cleaning solution liberates oxygen at the anode 
and hydrogen at the cathode. The hydrogen forces the 
dirt particles from the metal to be cleaned, and the light- 
ness of the gas, which causes it to rise rapidly to the 
surface of the solution, tends to carry away the dirt into 
the bulk of the solution, where it is readily emulsified 
and suspended. 

There is a possibility of such metals as tin, lead, pewter, 
and zinc dissolving in the alkaline solution, and with 
accumulation, to plate out at the cathode. This difficulty 
ean be overcome by inserting in the circuit a two-pole, 
double-throw switch; after cleaning, the article can be 
temporarily made the anode, which removes any adherent 
film. The accumulation of colloidal metal hydroxides, 
such as ferric hydroxide, can be avoided by the occasional 
use of supplementary steel anodes. The colloid particles, 
which are negatively charged, migrate to the positive pole 
and adhere to the surface. The supplementary anodes 
can be removed from the bath arfd scoured to remove the 
adherent hydroxide. 

It must be clearly understood throughout the foregoing 
that the case for the removal of layers of scale, or oxide, 
from ferrous metals, has still to be dealt with. This is 
done with an acid pickle, as the necessary process is one 
of etching, pure and simple. To remove the oxide it is 
necessary to dissolve it, and this action is similar to that 
of etching and would continue and attack the base metal 
if allowed to do so. The acids generally used are sulphuric 
and hydrochloric, known in the trade as “ oil of vitriol ” 
and ** muriatic acid ’’ respectively. The latter is most 
rapid in its action, the former being only rapidly effective 
when heated, and for this reason “ muriatic ’ acid is 
favoured in most shops. 

The chemical action of the acid upon the scale is a 
very simple one, the iron oxide being converted into the 
salt of the acid added—chloride and sulphate of iron— 
which dissolves in the bulk of the acid “ pickle.” The 
concentration of the latter gradually decreases until it 
is too weak to function, when it is discarded or “‘ livened 
up” with fresh acid, the latter process in some shops 
being continued more or less indefinitely, the precipitated 
iron salts being removed from time to time. 








South African Engineering Notes. 
(By our South African Correspondent.) 
New Locomotive Yard at Bloemfontein. 


AFTER two years of steady construction work 
the new locomotive yard at Bloemfontein is now practi 
completed. Bloemfontein is the largest engine depdt of 
the Orange Free State, and prior to the provision of the 
new facilities was served by an old round house erected 
a considerable number of years ago, when only about 
twenty-five engines were stationed at that centre. The 
yard as at present constructed is capable of handling 
100 engines, which is approximately the number of loco- 
motives stationed at the depét, but the possibilities of 
extension to meet any future requirements have not been 
overlooked and the lay-out has been so. planned that, 
should extension be necessary, it will be a simple and 
inexpensive matter to arrange. Instead of an expensive 
style of shed covering the whole of the pits, an umbrella 
roof, constructed mainly of old rails and covered with 
an incorrodible roof covering, has been erected. A very 
substantial amount of money has been saved by the 
introduction of this innovation. The open type of roof 
allows the smoke and gases to escape easily, and this 
helps to preserve the steelwork from corrosion. As it is 
imperative that heavy repair work should be conducted 
under cover, two of the examining pits are completely 
covered in. Coal facilities are provided in the form of a 
1206 ten steel bunker, provision being made for coaling 
both tank and tender engines. There are thirty chutes 
at 12ft. centres for coaling tender engines and two for 
tank engines. The chutes, which are hand-operated, are 
adjustable to suit any tender, and all shovelling is conse- 
quently avoided. Engines are able to coal on both sides 
of the bunker, which is of the latest design, being 192ft. 
in length and 33}ft. in height. Trucks of coal will be 
propelled up a ramp 432ft. long with a gradient of 1 in 25, 
the structure being strong enough to carry large engines 
up to the 15th and 16th classes. The buffer stops at the 
end of the bins are specially designed for heavy impacts. 


Johannesburg Tram System. 


In the large centres of the Union the Municipal 
Couneils are becoming convinced that they will before 
Jong have to do away with tramcears running on a track 
and substitute either omnibuses or trackless trams. With 
the constant increases in the volume of traffic there is an 
alarming increase in accidents to pedestrians who desire 
to board @ tram and have to walk from the footpath to 
do so, as the tram is always 10ft., and often more, from the 
pavement. With trackless trams and omnibuses this 
danger is eliminated. Cape Town has already discontinued 
running cars on a number of routes, and has substituted 
omnibuses, and the City Council has now obtained a 
double-deck trackless tramcar as an experiment. Johan- 
nesburg has also approved of the abolition of trams on 
the southern suburbs route and their substitution by 
omnibuses. The Tramway Committee has also recom- 
mended the purchase of twenty-seven new double-decker 
omnibuses at an estimated cost of £72,000, and the 





purchase of private omnibuses for £34,925. For the tram 
routes still retained it recommends. the purchase of thirty- 
two new tramcars of the latest design at a cost of £140,000. 
All these recommendations have been approved. During 
the last municipal year heavy losses were made on the 
running of the tramway system, partly owing to the com- 
petition of private omnibuses, though the extensive use 
of motor cars is also a factor, 


Extending Rand Water Supply. 


The Rand Water Board is placing orders to a 
total value of £250,000 for pipes in connection wi 
great water extension scheme. . The line is to run 
Vaal River to the Rand, and is to be i 
miles in length. All the material used i 
manufacture. It is anticipated that 
extensions can be completed within 
from the date of the authority to 
The scheme will provide a further 1 
water daily, and the engineering costs 
over half a million sterling. 


is to 


Powerful New Tugs. 


The Union Railway Administration is inviting 
tenders for two powerful tugs to serve the harbour at 
Port Elizabeth. ey are required to be 145ft, in length, 
32ft. in beam, and 16ft. in moulded depth. The twin 
engines are to develop 2500 indicated horse-power. The 
boilers are to burn coal, The vessels are to be equipped 
with the Chase towing machine and Oertz patent 
streamlined rudders. ‘Tenders to be deposited at Railway 
Headquarters by September 1th. 


Manager for State Steel Works. 


Dr. J. H. Dobson, M. Inst. E.E., M. Inst. C.E., 
&c., chairman of the Union Steel Corporation, Ltd., has 
been appointed general works manager, of the South 
African Iron and Steel Industrial Corporation,’ Ltd. 
(State-controlled and financed). Mr. Dodson, ‘in 1920, 
joined in the founding of the firm of Dowson and Dobson, 
an engineering organisation that enjoys a particularly 
high reputation in South Africa, and has been associated 
with numbers of the most important engineering and 
other contracts carried out in this country. He is still 
chairman of the firm. 








The Cost of Pulverising Coal. 


THERE has been a gratifying response from power 
station engineers to the request of the Utilisation of Coal 
Committee of the Institution of Mining Engineers for 
additional data regarding the cost of pulverising coal. 
The reports are shown in the following table :— 





Estimates of Cost of Pulverising Coal. 


The tonnage now under construction abroad—444,993 
tons—is about. 44,000 tons less than the work which was 
in hand at the end of March, 1933, and is the lowest 
recorded since December, 1909. Tonnage, included in 
this figure, on which work has been suspended amounts 
only to 1560. tons of steamers and 24 tons of motor 
ships. The four leading countries are :—France, 92,406 
tons; Japan, 82,280 tons; Sweden, 78,232 tons; and 
Germany, 49,855 tons. The total tonnage under construc- 
tion in the World amounts to 732,495 tons, of which 39-2 
per cent. is being built in Great Britain and Ireland, and 
60-8 per cent. abroad. The total for the world at the end 
of June is 8449 tons less thamthat for March 31st last, and 
is the lowest recorded for forty years. 

In Great Britain and Ireland, 50,050 tons were com- 
menced during the last three months. While this figure 
is 27,256 tons less than the corresponding total for the 
Mareh quarter, it has, nevertheless, only twice been 
e since the fourth quarter of 1930. During the 

uarter ended June, 1933, 11,036 tons were Jaunched in 
Great Britain and Ireland, showing a decrease of 1906 
tons as compared with the March quarter. Similar figures 
for abroad are 70,880 tons commenced, and 68,288 tons 
launched, showing an increase, as compared with the 
previous quarter of 7087 tons in the tonnage com- 
menced, and a decrease of 11,503 tons in the tonnage 
launched. 

The oil tankers under construction in the world amount 
to twenty-two vessels of 160,464 tons, of which four vessels 
of 30,026 tons are being built in Great Britain and Ireland, 
seven vessels of 47,600 tons in Sweden, two of 24,800 tons 
in Germany; and two of 21,726 tons in Italy. It is note- 
worthy that motor ships account for nearly 90 per cent. 
of the total tanker under construction, which 
comprises nearly 22 per cent. of the total steam and 
motor tonnage being built in the world. 

Of the 287,502 tons under construction in Great Britain 
and Ireland at the end of June, 81,118 tons consisted 
of motor ships, while at the same date the motor ship 
tonnage being constructed abroad (333,879 tons) was 
223,500 tons in excess of that of the steamers. 

The vessels being built in the world at the end of June 
include one steamer and ten motor ships of between 8000 
and 10,000 tons each ; five motor ships of between 10,000 
and 20,000 tons; and two steamers and no motor ships 
of 20,000 tons and upwards. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 460,000 H.P.; these 
figures include sixteen sets of turbine engines of about 
356,000 shaft horse-power. The horse-power of the steam 
reciprocating engines (about 104,000 H.P.) amounts to 
11-7 per cent. of the total horse-power of marine engines 
now being built in the world. The figures for oil engines 
aggregate about 433,000 H.P. 

Although influenced by the continued reduction in the 
amount of shipbuilding in hand throughout the world, the 
total of the tonnage being built under the inspection of 
Lloyd’s Register at the end of June amounts to 507,069 


Station reference. 


QT aig fia: Bp ong M. | N. 


H. 





Total installed grinding capacity, tons of coal per year .. 
Operating load, per cent. of installed grinding capacity .. 
Assumed cost of power, pence per umit .. .. «..  «- 
Power used per ton of coal pulverised, kWh — ae 
Degree of fineness of pulverised coal, per cent. 200 mesh 
Capital cost, per ton-year, of total installed grinding capacity, 


phar habareming at 5 per cent. on plant and 2 per cent. on 


Total cost .. .. «+ 
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Norg.—An assumed figure 7-0 has been taken for obsolescence for all except stations H and JI. 


Some particulars regarding several of the plants are as 
follows :— : 





: Analysis of coal, 
System. | Air in | per cent. 
mill. | an 
| |Moisture.| Ash. |Sulphur 
ws | 1-6 
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The Quarter’s Shipbuilding Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under-construction at the end 
of June last. show that in Great Britain and Ireland there 
is an increase of 35,101 tons in the work in hand as com- 
pared with the low figures for the previous quarter, and 
also that the present total, 287,502 tons, is 6810 tons in 
excess of the tonnage which was being built at the end of 
June, 1932. The figure for June, 1933, includes about 
140,000 tons on which work has been suspended—134,000 
tons of steamers and 6000 tons of motor ships. The increase 
recorded above continues the upward tendency which, for 
the first time since March, 1930, was noted at the end of 
the first quarter of this year. About 55,000 tons—19 per 
cent. of the tonnage now being built in this country—is 
intended for registration abroad or for sale. 





tons, viz., 254,957 tons under construction in Great 


Britain and Ireland and 252,112 tons abroad. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mines, Carriéres, Grandes Enterprises (monthly journal) has 
removed its offices to 10, Galerie Vivienne, Paris (2e). 

Kryn Anp Lany (1928), Ltd., inform us that Mr. A. G. Foster, 
M.1. Mech. E., has been appointed general sales manager to the 
company. 

M. E. J. Gueury pe Bray has opened an office as a registered 
atent agent (The punnerial Patent Service), at First Avenue 
ouse, High Holborn, W.C.1. 

Bruce Peesites anv Co., Ltd., have récently appointed 
Ritchie, Hart and Co., Ltd., of Mountpottinger Foundry, 
Belfast, as agents for the sale in Northern Ireland of their 
rotating electrical machinery, static transformers, steel cylinder 
and glass bulb mercury arc rectifiers and rectigors. 

Mr. Wi11aM Fraser has just been appointed managing 
director of Johnson and a Ltd., in succession to Mr. 
H. J. Sheppard, who is retiring from active management at the 
end of this year after forty-five years’ service with the company, 
for the last three of which he has acted in the capacity of 
managing director. 

Tue AssocirateED Equipment Company, Ltd,, Southall, 
Middlesex, has appointed as chairman Mr. H. A. Vernet, in the 
place of Lord Ashfield, who has retired owing to his appoint- 
ment as Chairman of the London Passenger ‘Transport Board. 
Mr. Vernet is best known through his association with Robert 
Benson and Co., Ltd., bankers. 

Mr. Bernarp C. Hope, formerly editor of the Electrician, 
and until recently European director of publicity for the Inter- 
national Standard Electric Corporation, has now set up in 
business as an incorporated advertisement consultant, in partner- 
ship with Mr. Michael C. W. Thomas, formerly publicity manager 
of Standard Telephones and Cables, Ltd. The new firm is 
styled the Electrical and Radio Publicity Service, with offices at 
7, Southampton-row, W.C.1 (telephone, Holborn 0762). 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Collapse in Continental Steel Prices. 


The revival~of Continental competition, which 
was referred to last week, has developed more rapidly 
than could have been ted. At the end of last week 
the market was startled by requests from Belgian steel 
works for counter bids against the Cartel’s official gold 
quotations at which they were offering finished steel 
material. Apparently, the Belgian steel works were so 
badly off for orders that they had secured permission 
from the Cartel to take this course ; but it seems doubtful 
if they were intended to broadcast the new situation quite 
so widely. Merchants and consumers alike received 
telegrams with the result that business almost ceased, 
since buyers naturally hesitated as they had no means 
of estimating the prices which would be accepted. Some 
counter offers were made at about £2 15s. gold, for steel 
bars, a reduction of 5s. on the official price of £3; but 
few, if any, orders were placed. It was first stated that 
the departure from the Cartel’s policy only affected the 
British market. Later on, however, some doubts as to 
the exclusiveness of the Continental offerings were 
expressed. The news, naturally, had a disturbing effect 
upon all export business, as buyers in foreign markets 
adopted a wait-and-see attitude. 


Pig Iron. 

General business in the pig iron department is on 
a fairly satisfactory scale, and if the demand is not 
broadening so rapidly as in May and June, reports from 
most districts indicate that no ground is being lost. On 
the North-East Coast there has been a slight improvement 
in export business, and this has been a continuation of 
the movement in June ; but, considering the efforts which 
have been made by the Cleveland ironmasters to secure 
export business, the results must be regarded as dis- 
appointing. In June, 11,800 tons were exported, compared 
with 10,238 tons in May. It is interesting to note that, 
presumably as a result of the trade agreements, exports 
to Denmark have increased from 430 tons in May to 1260 
tons in June, and to Norway from 60 tons to 370 tons. 
These tonnages are, of course, insignificant, but they may 
be regarded as the first fruits of the agreements. The 
demand for East Coast hematite is not sufficient to cause 
withdrawals from stock, but the situation has been 
improved by the steady deliveries to Sheffield and South 
Wales. On the North-West Coast business in hematite 
has revived, and the demand is now in excess of production, 
with the result that the stocks have been drawn upon. 
The improvement is not confined to the home trade, as 
buyers in South Wales and Scotland have increased their 
purchases, and business with the Continent has also 
expanded. The Scottish market has been less active 
following the rise in the quotations for Cleveland and 
Northamptonshire iron offered in that district. There 
has been some talk lately of one, or possibly two, of the 
seven furnaces in blast in Scotland closing down after 
the Fair holidays, which commence on July 14th. This 
may be averted, however, by an improved demand from 
Lancashire, where the machinery makers hope to secure 
Russian orders now that the embargo has been lifted. 
This would probably lead to a call for Scottish pig iron. 
In the Sheffield district the light foundries, especially 
those producing building materials, are busy, and are 
taking fair quantities of pig iron. The engineering 
foundries, however, report quiet times. 


Semi-finished Steel. 


The most outstanding feature in this market 
is the revival of business in Continental products in the 
British home market. Reports from the Continent state 
that the Cartel has acceded to the wishes of the Belgian 
steel makers and has reduced the gold price of billets 
for the British market. by several shillings. The Cartel 
has taken into account the cost of delivery to the various 
districts, and since these are highest in the Birmingham 
area, the price for billets, 2}in. to 4in., for delivery there 
has been made £2 Is. gold, and for 2in. and 2}in. £2 2s. 
gold, compared with prices of £2 5s. and £2 6s. respectively 
for other districts, and for foreign markets £2 7s. and £2 8s. 
gold. For sheet bars, 20 lb. and up, the -price d/d Bir- 
mingham district has been reduced to £2 gold and £2 4s. 
for other districts, compared with £2 8s. for other export 
markets. This brings the prices to less than the delivered 
prices for British material, which are for billets £5 for 
500-ton lots and up, to £5 7s. 6d. for lots of 100 tons or 
less, and for sheet bars £4 15s. to £5 sterling. Contracts 
for several thousand tons of Continental semis were entered 
into during the latter part of last week as a result of these 
reductions, Apparently, after selling the quantities in 
hand, the Continental makers withdrew from the market, 
but fresh sales are expected shortly. One effect of this 
is that the British consumers, who were beginning to 
place forward contracts in the British market, are now 
again watching events, since the unexpected break in 
the Cartel’s prices has made them wonder whether further 
reductions will take place. Fortunately, the British works 
are well off for orders, and it is largely due to the demand 
for this class of material that the output of British steel 
is increasing. 


The Midlands, the North, and Wales. 


In the Midlands the works producing plates and 
sheets seem to be the best off for orders, and the require- 
ments of the motor car industry for this class of work 
have been well maintained. Little business is passing 
in boiler plates. at the generally quoted price of £8 5s. 
delivered. Competition is keen amongst the makers for 
any business in sight, and probably this figure could be 
shaded for a good line. The Midland structural engineers 
are irregularly employed, and whilst some are busy, others 


quoted, an advance of 5s. per ton since the beginning 
of June. The demand for strip is particularly good, 
and reflects the better position of the tube trade. There 
has not been much demand from the collieries for rails, 
arches, props and other colliery material ; but the demand 
from this source usually declines during the summer. 
In the Sheffield district business in stainless steels continues 
to expand. There is an-active demand for cold rolled 
strip, which is keeping the mills busy, whilst the small 
forgings and castings department is better employed 
than for many weeks. The chief complaint from Lancashire 
is that the orders coming to hand are of a varied nature 
and that forward contracts are scarce. As in other 
districts, the re-rollers are busy and have advanced 
their price for small bars to £7 2s. 6d., although, if an 
attractive order were in question, it is probable that less 
than this would be accepted. A little more work has come 
the way of the structural engineers, but there is much 
unemployed plant in the district. Business in special 
alloy steels has improved and the prospects for this branch 
of the trade appear good. The satisfactory position of 
the tin-plate trade in South Wales reacts upon the other 
branches of the steel industry in that district, and confid- 
ence continues to grow. Some hesitation amongst buyers 
of semis is noticeable owing to the possibility of cheaper 
foreign material being offered, but this has not greatly 
affected the demand for British steel, as users are doubtful 
as to the permanence of any competition’ that may 
develop in the near future. 


The North-East Coast and Scotland. 


The general demand for finished steel has 
slackened somewhat, but this is not surprising since the 
activity has been maintained later into the summer than 
has been the case for several years. The holiday time 
in the industrial districts is near, when works are closed 
for varying periods, the longest being the Glasgow Fair 
holidays, which last a fortnight from July 15th. These 
holiday breaks have an important effect upon consump- 
tion, although both before and afterwards there is pressure 
to make up deliveries. On the North-East Coast the 
greater part of the business transacted of late has been 
of a miscellaneous character, but last week some good 
contracts were placed which will involve the use of a 
considerable tonnage of steel. The works, however, 
need more contracts of this description to save them 
from the costly necessity of repeated roll changing. Export 
business is lacking, notwithstanding the efforts of the 
steel makers to increase this side of their business. In 
spite of these adverse features, the position on the North- 
East Coast is much better than at the beginning of the 
year. At some of the works the rolling mills are fully 
employed, and there has been talk of fresh plant being 
put into operation. Brighter conditions also characterise 
the Scottish steel trade. A contract for a passenger 
and cargo steamer has been placed, and although few 
important contracts for ship repairing have been taken 
by Clyde firms of late, a fair volume of work of a miscel- 
laneous character has come to hand. The demand for 
structural steel has improved recently, and the re-rollers 
in Scotland, who, not long ago, were complaining of lack 
of orders, are better employed and are asking a higher 
range of prices. Business in material for ferro-concrete 
work has improved considerably. 


A Scottish Reorganisation. 


The announcement that Wm. Baird and Co., 
Lid., have decided to develop their works by erecting new 
furnaces and coke ovens at Gartsherrie, referred to in 
our issue of July 7th (page 1), is of considerable interest 
to the market. It is estimated that the scheme will 
cost nearly a million pounds. The new furnaces will 
embody the most modern methods of production, and the 
coke ovens also will be of the latest type. This is 
apparently an effort on the part of an old-established 
Scottish iron and coal-producing concern to meet the 
competition which has been experienced of recent years 
from Midland, North-East Coast, and Indian pig iron pro- 
ducers. Complaints have been frequently made of the 
effects of Indian competition upon the Scottish pig iron 
industry, but, nevertheless, a few months ago an arrange- 
ment was come to by the English, Scottish and Indian 
producers by which the quantities of Indian pig iron 
brought into this country were not to exceed 30,000 tons 
of foundry iron and 70,000 tons of basic iron per annum. 
At the same time a schedule of prices was agreed to by the 
parties concerned which gave the Scottish producers a 
better opportunity of selling in their own market. Not- 
withstanding these arrangements it has been no secret 
that the Scottish pig iron makers have been perturbed 
by the narrowness of the demand for their product 
compared with the quantities of Indian and English 
iron going into consumption in Scotland. It may be 
assumed, therefore, that William Baird and Co., Ltd., 
have adopted a more aggressive policy than some of the 
other Scottish ironmasters and one in keeping with the 
traditions of the firm. It is reported that the company 
has offered to supply gas to the Glasgow Corporation when 
the new plant is completed at a cheaper rate than it can 
be produced by a gasworks. 


Some Current Business. 


A few weeks ago it seemed as though the long- 
awaited revival in shipbuilding might be in sight; but 
hope was short-lived, and the industry relapsed into condi- 
tions little better than those ruling at the end of last year. 
Latterly, a few orders have brightened the outlook. The 
Dundee, Perth and London Shipping Company, Ltd., 
has ordered a cargo and passenger steamer from the 





are working part time. The re-rollers are well employed 


on orders for small bars, for which £6 15s. to £7 is now | 


Unless otherwise specified home trade quotations 
A comprehensive list of prices of the materials mentioned below will 


Export quotations are 


engines are to be constructed by Alexander Stephen and 
Sons, Ltd., of Glasgow. The important contract placed 
by the Southern Railway for three train ferries for the 
Dover-Dunkirk service with Swan, Hunter and Wigham 
Richardson, Ltd., amounting to £250,000, was referred 
to at length in our last issue, and will benefit the steel 
works on the North-East Coast. The engines will be 
supplied by Parsons Marine Steam Turbine Company, 
Ltd., and the boilers by Yarrow and Co., Ltd. Another 
Tyne firm, William Gray and Co., Ltd., of West Hartlepool, 
has obtained a contract for installing superheaters in 
foyrteen vessels owned by R. Ropner and Sons. A new 
factory has been started within the past few days in 
Glasgow for the production of razor blades, by W. W. 
Wylie, Ltd. The Horseley Bridge and Engineering Com- 
pany, Ltd., of Tipton, has taken the contract for the 
repair of the Colwyn Bay pier, which was partly destroyed 
by fire. The structural material required will be prepared 
at Tipton. The Board of Trade announces that representa- 
tives of the British coal, iron and steel industries have been 
visiting Holland for informal talks on the trade situation 
between the two countries. At the conversations which 
took place officials of both the Dutch and _ British 
Governments were present. 


The Copper Market. 


The underlying conditions in the electrolytic 
copper market have changed little over the past week. 
The chief support is provided by American buying, and 
although a certain proportion of this is by consumers there 
is little doubt that recent political events have increased 
the volume of buying as a hedge against currency depre- 
ciation. The American brass trade is reported to be 
working at 60 per cent. of capacity, and a fair proportion 
of the recent industrial buying has come from this section. 
American statistics indicate an improved position over 
the past month or two; but the market is inclined to 
regard these figures with a certain amount of distrust. 
According to the most recent statistics the stocks in 
North and South America at the end of June were 600,000 
tons, a reduction of about 50,000 tons in three months. 
The consymption of copper in America is estimated at 
40,000 tons per month, against 60,000 tons to 65,000 tons 
for all other countries. The world’s stocks of refined copper 
at the end of May are placed at 739,000 tons, compared 
with 761,000 tons at the end of April. The May production 
of refined copper is estimated at 72,000 tons. - Whilst the 
stocks remain so heavy there seems little likelihood of 
an impressive increase in the demand ; but the American 
quotation is obviously certain to increase se long as the 
dollar exchange declines. Sales of electrolytic copper 
have not been large, one of the reasons being probably 
that the American producers have revived their policy 
of refusing to deal with merchants. As a consequence, 
they have been obliged to accept lower prices from con- 
sumers. The American producers at the moment seem 
to be the only sellers in the market, the Canadian and 
African makers having disposed of their production for 
some time forward. Business in the standard copper 
market has been active, but principally of a speculative 
character. One of the features of the position has been 
the large business done in option contracts. 

Tin. 

The situation in the tin market has created a 
certain amount of nervousness, as there seemed at one 
time to be a danger of a shortage of prompt warrants. 
This seems less likely at the moment, although a small 
backwardation has ruled for the past week or so. Prospects 
of sales of some of the stocks held by the International 
Pool should ease the situation. There is still a heavy 
demand for English refined tin, and it will be interesting 
to see if this continues now that the premiums asked on 
Straits and Banca tin have fallen from nearly £20 to £5. 
The persistence with which the Americans paid the high 
premiums for these brands supports the view that they 
are reluctant to change their works’ practice, and it 
remains to be seen whether having turned over to English 
refined tin they will readily change back to Banca and 
Straits, even if the premiums are reduced te normal 
proportions. The fall of over £10 in the price was 
undoubtedly chiefly due to offerings attributed to the 
Pool and a natural hesitation on the part of the market 
until it could be seen how these could be absorbed. 
Later the price recovered much of the lost ground. 


Ferro-alloys. 


The demand for ferro-alloys has improved, and 
in this it has reflected the greater activity of the steel 
trade. As regards those alloys, such as ferro-silicon and 
silico-manganese, which are affected by the trade agree- 
ments with Norway and Sweden, business has been con- 
fined almost entirely to small parcels, since the question of 
the duty has complicated the situation. Now that 
Parliament has ratified these agreements the duties relating 
to them will be changed. In most transactions in ferro- 
silicon the price has been fixed with “the duty, if any, 
to buyers’ account.” The renewal of the makers’ syndicate 
arrangements has helped to create a firm tone in this 
market. The withdrawal of the duty on ferro-chrome has 
stimulated business during the past week, and rather 
active conditions have developed. Trading in tungsten 
seems to be expanding, but buying is still of a hand-to- 
mouth character, and it is only rarely that a contract for 
delivery over a period is entered into. Little business has 
been done in ferro-molybdenum, but prices remain at the 
levels ruling for the past few weeks. The quotations for 
ferro-phosphorus also have been steady, and business has 
been quiet. There has been some inquiry for ferro- 
titanium, which has resulted in a few sales, and it is 





Caledon Shipbuilding and Engineering Company, Ltd., 
of Dundee, which will build the hull and boilers. The 





expected that business in this alloy will develop. 
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Makers’ o*ficial home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


Steelmakers : 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. 
£ ad 
N.E. Coast— 
Hematite Mixed Nos. .. 219 0.. 
No. 1 i a ae 
Cleveland— (D/d Tees-side Area.) 
No. 1 wy 3 86°O%. 
No. 3-G.M.B. See Be tat 
No. 4 Forge - tee ak oe 
Basic a ey oe 
Mivranps— 
Staffs.— (Delivered to Black Country Station.) 
North Staffs. Foundry 7. oe. 
”” » Forge os 
Basic 3 2.6 
Northampton— 
Foundry No. 3 es eX 
Forge 2176 
Derbyshire— ‘ 
No. 3 Foundry 7. 
Forge 3 1 0 
ScoTrLanp— 
Hematite, f.o.t.furnaces 3 6 0. 
No. 1 Foundry, ditto 310°°0 : 
No. 3 Foundry, ditto eo: ¢. 
Basic, d/d 219 0. 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 


Export. 
2a." d. 


2.19 0 
219 6 


ome vw 
_— 
1 @ 
oe 


2.§ 3°, Dc 


| MANUFACTURED IRON. 


Lancs.— 
Crown Bars 
Best Bars 

8S. Yorxks.— 
Crown Bars 
Best Bars 

MIDLANDS— 
Crown Bars 


Marked Bars (Stafis. pags 


Nut and Bolt Bars 


ScoTtanp— 
Crown Bars 
Best. . 


CoastT— 
Common Bars 
Best Bars om 
Double Best ae 


N.E. 


Angles 

Tees.. 

Joists 

Channels, . 

Rounds, 3in. and up 
» under 3in. 


Plates, jin. (basis) 
* fein. .. 
*» jin. .. 
a fin. .. 
- fin. .. 
Nortu-East Coast— 
Angles 
Tees 
Joists 
Channels. . 
Rounds, 3in. and up 
os under 3in. 
Plates, jin. (basis) 
“s fin. .. 
ae jin. .. 
ie jin. .. 
” fin. .. 


Boiler Plates, din... 


MIDLANDs, AND LEEDS AND DistRict—- 


Angles 

Tees.. 

Joists 

Channels. . 

Rounds, 3in. and up 
. under 3in. 


Plates, jin. (basis) 
oe Oe 
pa ie. 
fein. .. 
* tin. . 


Boiler Plates, jin. 


Home. Export. 
915 0... 
19.8.0 .. 

915 0 
10 I 0 

812 6to 9 0 0 ~~ 
3 @1O%r 

712 6to 8 5 0 

£ 2.8. ae a 3 
915 0. 9 5 0 
10 5 0 915 0 
9 §.0. 8 15 0 
10 5 O 915 O 
1015 0 10 0 0 
Home Export. 
£s.d £4: 
810 0 7 Se 
910 0 8 7 6 
817 6 ‘idm SE 
815 0 712 6 
91a 0 8 7 6 
617 6 — 

9 0 0 715 0 
9 5 0 8 0 0 
910 0. 8 5 0 
915 0 810 0 
wap: w- 8 5 
Ln -d, fe @; 
Go F'@... Ske Soke | 
Say Se ¢ @ 
815 0. 4.4: 
3126". 712 6 
tae ee ee 
615 0. 6 5 0O 
8 15 0 715 0 
9 0 0 8 0 0 
9 50. 8 5 0 
910 0. 8 10 0 
9:2. Bi « 8 5 0 
8 56 0.. 2:12%:6 
£.. &..d. ££. @. 
a Se er Ai, 44 & 
9: 4.084 8 7 6 
815 0... 4 M28 
812 6. 712 6 
oo? 6: 8 7 6 
615 Oto7 0 0 615 0 
817 6 715 0 
o'2 © 8 0 0 
97 6 8 5 0 
912 6 810 0 
9 2 6 8 5 0 
8 5 0 7.12.6 





30s. per ton extra. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons 


” 


” 


Tinplates. 


Tinplate bars, 


Billets. 
Basic Soft (25-41% C.) 


” ” 


” ” 


» Light, f.o.t. 


Tungsten Metal Powder 
Ferro Tungsten 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 


” ” 
» ” 
” ” 

Max. 2 
” ” ” 


Metallic Chromium 
Ferro Manganese (per ton) 


” w TWH p.c. 
» Vanadium 


» Molybdenum 


Nickel (per ton) 





Ferro Cobalt 





» Medium (0-42% to 0- 60% C. hes 

» Hard (0-61% to 0-85%C.) 
(0-86% to 0-99% C.) 
(1% C. and up). . . 
Soft (up to 25% C.), 500tonsandup).. 5 0 0 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


» Silicon 45 p.c. to 50 p.c. 


» Titanium (carbon free) 


STEEL (continued) 


Galvanised Corrugated Sheets, Basis 24-G. 
£s. d. 

3:38 @ .. 

> eb wee ee 
1410 0 
Export ; £16 7s. 6d., c.i. if. duty paid ‘India. 
£11 Os. Od., f.0.b. other markets 
Seandinavian Markets Free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 
d/d. South Wales works, £4 15s. 


515 6 
612 6 
pref... 6 
8 2 6 
812 6 


Wh? <7 Ts Ts 
Rails, Heavy, 500 ton lots, f.o.t.. . 


FERRO ALLOYS. 


Specially Refined .. 
p-c. carbon 

1 p.c. carbon 
0-70 p.c. carbon 
carbon free .. 


. 810 0 
710 0 
1/9 per Ib. 
1/6 per lb. 
Per Ton. Per Unit. 
£21 17 6 7/- 
£19 7 6 7/- 
£18 17 6 7/- 
£30 0 0 9/- 
£31 0 0 10/— 
£42 10 0 12/6 
103d. per lb. 
2/8 per Ib. 


£10 15 0 home 

£12 10 0 scale 5/— p.u. 
£182 6 scale 6/— p.u. 
12/8 per Ib. 

6/3 per Ib. 

9d. per Ib. 

£225 to £230 

5/9 per Ib. 


Home. Export. 

Grasgcow ann Districr— fea dd £s. d. 

Angles ee ale a 7 Pag 

Tees oor es 8 7 6 

Joists 815 0. . Ce 

Channels. . Sin" 3%. 712 6 

Rounds, 3in. and up 6...34-8.. eS OT 

ait under 3in, y Me ee | ee 610 0 

Plates, jin. (basis) 815 0. 715 0 

we OER me, a0 9 0 0 8 0 0 

ve oe tatcss ss eee 8 5 0 

kctiggs ~ Mc sk Tae ie. | ta 810 0 

” fin. . ie eg 8 5 0 

Boiler Plates . 8 5 0 712 6 
South Waues AREA 

os. a £s. d. 

Angles bite abit | hee dee 

Tees : a ee hh 

Joists 815 0 ye RS 

Channels. . ‘adee 812 6 712 6 

Rounds, 3in. and up 9. FQ 8); Tif 

oe under 3in. 615 0 6 5 0 

Plates, jin. (basis) 817 6. 715 0 

frin. .. ee ek ot 8 0 0 

jin. .. acer Gee ide’ 8 5 0 

fein... 912 6. 810 0 

- tin. .. 7 Ma; 8 5 0 

IrRELAND— BELFAST. Rest or [RELAND* 

£0. a. £s. d. 

Angles 812 6. 815 0 

Tees 912 6. 915 O 

Joists oe ee, 9 2 6 

Channels. Be ie Ate ie 9 00 

Rounds, Sin, and up 912 6. 915 0 

‘ under 3in. 750. 715 0 

Plates, jin. (basis) 900. 9 2 6 

» fin. .. 9° 5° O° 9 7 6 

” jin. .. 910 0 912 6 

- fin. .. 915 0. 917 6 

2 fin. . 910 0 915 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. 2s d. is. @. 

10-G. to 13-G., f.o.r. a ge 810 0 

14-G. to 20G., d/d. 915 0.. 815 0 

21-G. to 24-G., d/d. 10 0 O.. 9 0 0 

25-G. to 27-G., d/d. 10 12 6.. 912 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 


Official Prices, July 12th. 


FUEL OIL. 


Inland consumption; contracts in bulk. 








Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Coprer— 
Death. lint rack £38 11 3 to £38 12 6 
Three months . . £38 15 0 to £38 16 3 
Electrolytic ra £42 0 Oto £42 15 0 
Best Selected Ingits, d/d Bir- 
mingham .. £41 15 0 
Sheets, Hot Rolled £68 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10}d. 103d. 
»  Brazed (basis) 104d. 104d. 
Brass— 
Ingots, 70/30, d/d Birmingham £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9}d. 93d. 
vo ARO asta shoes 114d. Lid. 
Trn— 
Cash .. s .. £217 15 Oto £218 O 0 
Three months .. . £217 12 6to £217 15 0 
LEAD : £13 11 3to £13 16 3 
SPELTER : is -. £18 3 9to £18 2 6 
Aluminium Ingots (British) . vi . £100 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Steam. . 14/- 
” ” Ell.. 13/6 to 13/9 
” *r Spline .. 15/— 
AYRSHIRE— 
(f.0.b. Porta)—Steam 11/3 to 11/6 
Firesaire— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 13/— to 13/3 
Unscreened Navigation 12/— to 12/6 
LorHians— 
(f.0.b. Leith)—Best Steam 11/6 to 11/9 
Secondary Steam . 10/9 to 11 
N.W. Coast— ENGLAND. 
Steams 17/6 to 18/— 
Gas Coke 20/— to 206 
NORTHUMBERLAND 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 8/6 
Unscreened 11/6 to 12/6 
DurHam— 
Best Gas. . 14/6 
Foundry Coke 14/~ to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. 21/— to 22/6 
South Yorkshire Seconds .. 16/6 to 19/6 
Rough Slacks.. ..... .. S8--to 9/- 
Nutty Slacks. . 7/-to 8/6 
Furnace and Foundry Coke (at ovens) 12/3 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 19/6 
Second Smokeless Large 19/- to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Ordinary Smalls 11/6 to 12/6 
Dry Nuts 20/- to 25/- 
Foundry Coke 20/— to 36/6 
Furnace Coke 15/- to 17/6 
Patent Fuel 21/— 
SwaNnsEA— 
Anthracite Coals : 
Best Large : 35/— to 38/6 
Machine-made C obbles. 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 25/— to 30/- 
Peas. 18/- to 20/6 
Breaker Duff Rubbly Culm... 8/6 to 10/— 
Steam Coals : 
Large 18/- to 20/6 
Nuts 18/— to 25/- 
Smalls 11/— to 13/- 


Exclusive of Government tax of ld, per gallon. 


Ex Ocean Installation. Per gallon. 
Furnace Oil (-950 eA 34d. 
Diesel Oil... She Ee PSY 34d. 


Manchester pi id. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Compagnie Transatlantique. 


Tue Bill for reconstructing the Compagnie 
Générale Transatlantique passed through the Chamber of 
Deputies last week with little debate and with the prospect 
of its becoming law almost immediately. As previously 
stated, it authorises the Government to sign a convention 
with the company whereby the State grants a subsidy 
of 150 million franes a year. The State will also subseribe 
to a new capital issue under conditions that will give to 
it a majority of votes. The Compagnie Générale Trans- 
atlantique becomes to all intents and purposes a State 
affair, controlled in all its operations by the State, and 
depending upon Parliamentary sanction for any measures 
of a financial character. It is expected that one immediate 
effect of this reconstruction will be to allow of work being 
resumed on the fitting out of the ‘‘ Normandie.” The 
suspension of work on the ship through lack of funds, 
and also, it is said, through the inquiry into the methods 
of fire prevention not having been completed, caused great 
dissatisfaction at Saint-Nazaire, where the unemployed 
marched on Nantes in the hope of impressing upon the 
Government the seriousness of their situation. At the 
same time, it is becoming increasingly recognised that the 
giant liner has exceeded the economic limit of tonnage, 
unless it can draw all the traffic it needs at the expense of 
its tivals, and it will lose any such advantage if it comes 
into competition with the new Cunarder. 


Rolling Stock. 


Now that the differences between the railway 
companies and the State have been adjusted, particularly 
with reference to the conditions under which the rolling 
stock will revert to the nation at the end of the concessions, 
there is hope that orders will shortly be distributed for 
locomotives and wagons. This year hardly any work has 
been given out by the companies, though a sum of 400 
million francs was to have been spent upon renewals, and 
it is possible that some of this money will be released 
for the benefit of wagon builders now that the Govern- 
ment has been authorised by Parliament to sign the 
additional convention with the railway companies. Mean- 
while, wagon builders declare that during the past two 
years the number of hands employed has been reduced 
by more than one-half, and it appears doubtful whether 
some of the men will ever return, for wagon building is 
one of those industries that expanded after the war to 
meet an exceptional demand. The normal requirements 
of the railways can hardly provide full work to all builders, 
especially now that the railway companies have so 
thoroughly equipped their own locomotive and wagon 
building shops that they are able to execute most of the 
work themselves. There are few locomotives now built 
outside the companies’ shops. Rolling stock builders 
attribute the scarcity of work largely to the indecision 
of railway engineers as to the future types of locomotives 
and wagons. This is probably true in part, for the adapta- 
tion of rolling stock to new traffic conditions is passing 
through the experimental phase, and as the companies 
have centralised their services with a view to the 
standardising of locomotives, wagons and other material, 
and to the economical distribution of orders, it is possible 
that work will continue to be given out parsimoniously 
until all arrangements are completed. In this connection 
it may be recalled that about two years ago the Continental 
wagon builders grouped themselves into an association 
with the object of preparing standard specifications for 
rolling stock that might be acceptable to foreign railway 
companies, and thereby get down prices for export orders 
which would be distributed amongst builders. The 
association is now arranging to form a syndicate, financed 
mainly by banks, which will investigate and finance 
railway undertakings in the interests of the wagon-building 
industry. 


The Steel Trade. 


The efforts of the Cartel to stabilise the Con- 
tinental steel trade are seriously hampered by the perplex- 
ing situation arising out of what is described as the 
“* dollar war on gold,” and until it is seen what are likely 
to be the effects of this currency divorce there is no 
certainty of the Cartel being able to carry through its 
arrangements to organise the export trade on an advanced 
minimum basis of prices. For the moment, steel producers 
are particularly concerned for their own markets. There 
was a feeling of optimism when speculative buying became 
active on the eve of the advanced prices fixed by the Cartel, 
and the hopes then entertained of better trade are 
reflected in the returns of French iron and steel production 
during May just issued by the Comité des Forges. The 
output of pig iron in France was 554,000 tons as compared 
with 459,000 tons in May of last year, the number of 
furnaces in blast increasing from seventy-nine to ninety- 
one. The production of steel was 594,000 tons, as com- 
pared with 444,000 tons in the corresponding month of 
1932. This improvement may also be attributed partly 
to more activity in the building trades. The fluctuations 
of the dollar have imparted a decidedly pessimistic note 
to the future. 


Loss of a Liner. 


On Tuesday evening of last week, the 10,000-ton 
liner ‘‘ Nicolas-Paquet,’’ of the Compagnie de Navigation 
Paquet, was proceeding from Marseilles to Casablanca, 
when, after touching at Tangiers, she struck some rocks 
in @ fog off Cape Spartel and holed the hull under water. 
There were only twenty-five passengers, who were got 
off without difficulty. The officers and crew were obliged 
to abandon the ship when the bows sank and the liner 
took a strong list, with imminent danger of sinking. The 
‘* Nicolas-Paquet ” was launched four years ago from the 
La Seyne yard of the Chantier de la Mediterranée, and 
was regarded as the finest ship in the France-Morocco 
service. According to the captain, the ship was carried 
inshore by currents, and it was only when the fog lifted 
that the danger became apparent. 








British Patent Specifications. 


When an t tion is icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, C., 
at ls. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


393,368. February 10th, 1932.—InpuctTion Systems or 
InTeRNAL ComBusTion Engines, W. H. Heard, West- 
combe, Bideford, Devonshire. 

The object of this invention is to increase the efficiency of 
internal combustion engi by isting the continuous and 
even flow of ingoing gases and damping out the oscillations of 
the gases. There is attached to the induction pipe, or inlet 
passage at or between the carburetter and cylinder, a chamber, 
preferably bulb or pear-shaped, with an entrance to the inlet 
passage, preferably smaller than the area of the chamber, the 
chamber to be air-tight except for its orifice to the inlet passage. 
The chamber may be constructed with a spring-loaded or elastic 
device to allow the inside area of the chamber to vary according 
to the variation of the suction of the engine. The operation as 





N° 393.368 





applied to a multi-cylinder internal combustion engine is that 
during the suction of any cylinder there is a depression caused 
in the inlet passage and the chamber being connected to the said 
passage a portion of the air or gas in the chamber is drawn from 
it, creating a partial vacuum in the same. When the inlet valve in 
that cylinder closes the depression rises and the chamber will 
automatically fill up to replace the partial vacuum created, and 
in so doing carry on the suction past the jet of the carburetter 
until the next cylinder sucks, when the gases are withdrawn from 
the chamber, a partial vacuum created in it, and so on for each 
cylinder. This vacuum control over the suction therefore 
creates a steadier and more even suction, hence less noise, 
saving in petrol, easier starting and increased acceleration, &c.— 
The illustration represents the side and end sections of the device. 
—dJune 8th, 1933. 


DYNAMOS AND MOTORS. 


393,466. October 13th, 1932.-DyNaMo-ELECTRIC MACHINES, 
Westinghouse Electric and Manufacturing Company, of East 
Pittsburg, Pennsylvania, U.S.A. 

In accordance with this invention, the core A of an electrical 
machine is keyed to the frame B. An end retaining ring C, com- 


N°393,466 





posed of angle iron, has a gap Dinto which a key is driven and 
into the laminated core, thus causing the ring to be expanded. 
The outer flange of the ring is provided with slits to enable 

ortions of the ring to be bent outwards, so as to form tongues 
E which engage with depressions F. The scheme is claimed to 
simplify anid hsapen assembly.—June 8th, 1933. 


393,518. December 2Ist, 1932.—SINGLE-PHasE INDUCTION 
Motors, The English Electric Company, Ltd., of 28, 
Kingsway, W.C.2, and Reginald Donahoe Ball, of Phenix 
Works, Bradford, Yorkshire. 

This invention relates to a type of split-phase single-phase 
induction motor employing a capacity in series with the starting 
winding to produce the difference of phase necessary for starting 
torque. In order to reduce the starting current external im- 
pedances have been inserted in series with the running winding 
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and short circuited when the motor has run up to speed. The 
object of the invention is to provide simple means for inserting 
starting resistances in the circuit of the running winding, by 
means of contacts on switch gear adapted, when the motor has 
run up to speed, to reduce the capacity-in series with the starting 
winding. A is the running and B the starting winding of the 
stator. D and C are the supply mains. In series with the 
winding B are capacitors E and F, which may comprise a single 
condenser with outer plates G and H, and an intermediate plate 


J... The starting and controling swite ear comprises switches 
K,L,M,N,and 0. Switehes K, L, and M are in one row and each 
adapted to be closed during the starting of the motor. Switches 
N and O form an opposite row, and when the motor has run up 
to speed they are closed and the other three switches opened. 
When in order to start the motor, switches K, L, and M are closed 
current flows from line C through winding B and then divides, 

rt flowing through switch M and capacitor F to the switch 
ag part flowing in parallel through capacitor E to switch L, 
and thence to line D. Current also flows through the winding A 
and switch K to resistance P and through this to the line D. 
The resistance has one end connected to the main D and to 
switch N, while the free end is connected to switch K. Move- 
ment of the switch-handle opens switches K, L, and M, and 
closes switches N and O. Current then flows from C through 
winding B, capacitors E and F in series, and switch O to main 
D. Current also flows through the winding A and the switch 
N directly to main D the free end of resistance P having been 
disconnected from the circuit by the opening of switch K.— 
June 8th, 1933. 


ELECTRICAL APPLIANCES. 


393,763. June 28th, 1932.—HicH-FREQUENCY ELECTRICAL 
CaBLE, Naamlooze Vennootschap: Hollandsche Draad- en 
Kabelfabriek, Hamerstraat 10, Amsterdam, Holland. 

The inventors claim for a high-frequency electrical cable, 
consisting of one or more cores, an insulation and a screening 
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covering, characterised in this, that the insulation consists of 
one or more layers of highly open braidings, said layer, or the 
innermost of said layers being composed of four strands at the 
most. The illustration shows the conductors A A with their 
braidings of strands of rubber B B enclosed in a lead sheathing C. 
—June 1ith, 1933. 


393,903. February 6th, 1933.—Ex.ecrrorimrers, Lodge- 
Cottrell, George-street, Parade, Birmingham. 
The supports, or carriers, of the electrodes of “ electrofilters ”’ 
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are protected from the injurious effects of hot gases by circulating 
through them a cooling medium, either gaseous or fluid. The 
illustration needs no comment.—June 15th, 1933. 


TRANSMISSION OF POWER. 


393,292. November 27th, 1931.—Euectric Power CaBLeEs, 
Hugo Sonnenfeld, of Lazaretgasse 16, Bratislava, Czecho- 
slovakia. 

According to this invention conductors with stratified porous 
insulation without a lead sheath are loosely drawn into or 
lodged. in tube systems adapted to withstand high internal 
pressures, the characteristic feature of the invention being that 
the tube system is filled with a liquid or gaseous insulating fluid 


N?393,292 


under high pressure, which is in direct contact with the cable 
insulation and wholly or partially penetrates into the cable 
insulation. In the accompanying drawing A is the metallic 
electric conductor of the cable, B thie porous and layered insula- 
tion, C the pressure medium (liquid or gaseous, for instance, 
oil or carbon dioxide) which also penetrates the layer insulation 
B, and D the pipe capable of mechanically resisting very high 
pressures, such for instance as a Mannesmann pipe or a metallic 
tube which is capable of resisting very high pressures and is gas 
or liquid-tight—May 29th, 1933. 


TRAMWAYS AND RAILWAYS. 


393,311. November 25th, 1931.—Enerse Etecrric TRANs- 
MISSION SysteM FoR VEHICLES, Sir W. G. Armstrong, 
Whitworth and Co. (Engineers), Ltd., of Thames House, 
Westminster, London, S.W.1, and Charles Murray Beckett, 
of 55, Wordsforth-drive, Cheam, Surrey. ’ 4 

When starting a rail vehicle equipped in accordance with this 
invention, the engine A is set in motion by placing the mechani- 
cal reversing gear D in the neutral position and ing the 





clutch B, and then moving the controller F to supply current 
to the motor E. With the engine running at its idling s > 
the controller F is brought back to its off position ; the clutch 





B is disengaged, the reversing gear D engaged in the correct 
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direction, and the controller F moved forward again. The 
motor E then rotates to propel the vehicle, and when the 
vehicle is moving at a speed of a few miles per hour, the clutch 
B is re-engaged, and the engine throttle opened. The motor 
and the engine are then assisting in the propulsion of the 
vehicle. As the vehicle continues to accelerate, the current taken 
by the motor falls away, until finally the motor starts to generate 
electricity and recharge the battery G. If full engine horse- 
power is uired for traction the controller F is either moved 
back, thus disconnecting the motor from the battery or it may 
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be moved further forward to weaken the shunt field of the 
motor, and thereby prevent the motor from generating, in which 
position the motor “ floats *’ upon the battery. According to the 
position of the controller, there will be a train speed which 
corresponds to this floating condition. Should the train enter 
an up gradient and slow down somewhat, the motor will draw 
current from the battery and assist the train; whilst in the 
event of the train meeting a down gradient, it will supply current 
to the battery and act as a regenerative electric brake to prevent 
the vehicle moving faster than the driver may desire.—May 25th, 
1933. . 


MINING MACHINERY. 


December 24th, 1932.—Rock CrusHers, H. S8- 
Pochin, St. M t’s Ironworks, Watling-street, 
Leicester; and A. Russell, Pine Cottages, Station-road, 
Glenfield, near Leicester. 

The mill is of the familiar type in which the rock is pulverised 
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by the impact action of a series of hinged hammers on a rotating 
shaft. Its peculiarity lies in the faet that one of the impact 
blocks A can be adjusted by means of shims B to maintain the 
clearance as the parts wear away.—June 8th, 1933. 


MEASURING AND TESTING INSTRUMENTS. 


393,892. January 16th, 1933.—ExaMINING THE DIAMETER OF 
Borges, C. Zeiss, Carl-Zeiss-Strasse, Jena, Germany. 

This instrument is intended for carefully exploring the internal 
diameter of bores, such as those of guns. It comprises two dis- 
tinet units, a reflecting explorer and a viewing telescope. The 
explorer A is split and its upper faces highly polished. The two 
faces B and C have an included angle of slightly less than 
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180 deg. The face B is kept normal to the surface of the bore 
by a plurality of feet on that side of the explorer. On the other 
side there is only one foot and the surface C tilts with regard to 
B according to the diameter of the bore. The telescope D has an 
illuminated prism E, which projects on to the surfaces B and C 
a seale and index. The relative angularity of the faces moves 
the index on the scale and shows variations in the diameter of 
the bore.—-June 15th, 1933, 


METALLURGY. 


393,291. July 20th, 1932.—Incor Movuups, R. W. Bailey, 20, 
Grange-avenue, Hale, Chester; and Associated Electrical 
Industries, Ltd., Crown House, Aldwych, Westminster ; 
and English Steel Corporation, Ltd., Vickers Works, 
Sheffield. 

_ In order to hasten the cooling of an ingot immediately after 

it is poured, metallic contact is maintained between it and the 

mould by the introduction of an easily fusible metal, such as 
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lead, into the interstice which forms as the ingot shrinks. The 
mould has an outer casing A of cast steel and a liner B of cast 
iron, which are spaced slightly apart, so as to leave an annular 
space. Molten lead is supplied to this space by the duct C. 
Another duet D is used to provide lead to the space between 
the ingot and the liner. It is suggested that a fusible salt may 
be used in the place of lead.— May 31st, 1933. 





MACHINE TOOLS AND SHOP APPLIANCES. 


393,917. March 28th, 1933.—HypRauLic 
Eaton, 18, Brearley-street, Birmingham. 
This press is of the double-acting type; that is to say, it 
does work at both ends of the stroke. The frame is a cylinder A, 
which is cut away at the sides between B B. Platens C C are 


Presses,‘ M. M. 
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fixed at these points. The two pistons DD are connected 
together by sector-shaped pieces E and carry at the middle a 
moving platen F. The work is alternately pressed between this 
and the other two platens by admitting _ water to the 
two cylinders in rotation.—June 15th, 1933. 


SHIPS AND BOATS. 


393,884. January 5th, 1933.—Fire Protection, J. Tutin, 26, 
Fenchurch-street, London, E.C.3. 
The inventor proposes to minimise the risk from fire on 
board ship, both in service and during construction, by arranging 
one or more “ firescreens "’ or cofferdams along the length o ithe 
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vessel. He suggests a width of 30in. for the screen. It would be 
pierced at each deck level for intercommunication and the 
openings fitted with double doors. In the event of fire the space 
would be flooded with water. It is recommended that the screen 
should be carried some 8ft. above the level of the uppermost 
deck.—June 15th, 1933. 


MISCELLANEOUS. 


393,536. January 25th, 1932,—Enzeorric Wuupinc Appa- 
ratus, International General Electric Company, Inc., of 
120, Broadway, New York, U.S.A, 

In accordance with this invention a return device of an 
electric butt welding machine is brought into operation by means 
of an electric or mechanical time relay with a time lag, so that 


sufficiently heated. The time lag device can be adjusted or 
entirely disconnected. The restarting of the forward movement 
following upon the drawing apart of the work pieces is effected 
without time lag in the usual manner, he specification 
explains that as the period of contact is increased, an intensive 
heating of the junction points occurs, so that the fusing can set 
in after a relatively short time, and in this manner the entire 
welding time, especially in the case of work pieces of large 
cross section, is considerably shortened.—June 8th, 1933. 
393,446. August 29th, 1932.—A HorizontaL CENTRIFUGAL, 
N. V. Machinefabriek “‘ Reineveld,” No. 111, Haagweg, 
Delft, Holland. 
A horizontal centrifugal, say the inventors, comprises a 
basket, the bottom of which is secured to the horizontal shaft. 
In ordinary constructions of this type the shaft is ane rted by 
two bearings on either side of the basket so as to be liable to bend 
or flex under the action of the weight of the basket. Moreover, 
the shaft of such a centrifugal has no freedom of translatory 
movement in addition to its rotation (as is the case with vertical 
centrifugals having the basket suspended from its spindle), so 
that it is very unfavourably loaded, especially if the charge is 
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not exactly balanced. The basket of the centrifugal is designated 
by A. The bottom thereof has a deep recess B provided with a 
hub member, to which the horizontal shaft C is secured. This 
shaft is supported by a roller bearing D carried by a bracket 
formed by a more or less conically shaped end shield E of the 
electromotor F. The bearing projects so far into the recess that 
the centre of gravity of the basket is located centrally therein. 
As shown, the ve of the d bottom portion does not 
interfere with the provision of the usual supply pipe G and of a 
scraper H, which is adapted to be reciprocated by means of an 
operating serew J provided with a chute K for guiding the 
material, scraped off from the inner wall of the basket, into a dis- 
charge nozzle L.—June 8th, 1933. 
393,512. December 16th, 1932.—Stream Traps, Crane Ltd., 45, 
Leman-street, London, E.1. 

The object of this invention is to make a small trap do a large 

duty. For this purpose the discharge opening must be large, but 
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a comparatively small float will have to open the valve against 
the full steam pressure. For this reason the leverage of the bell 
crank A is increased by attaching it excentrically at B to the 
float. The float is ballasted at C to make it hang vertically.— 
June 8th, 1933. 








Forthcoming Engagements. 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the 'y informati: 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 

Inst. oF Mintnc Encouverers.—S ting at Edin- 

burgh. For provisional programme see page 560 and 662. 
Saturpay, JuLy 16TH. 

StePHENSON Locomotive Society: NorTHERN COUNTIES 
Brancu.—Visit to Darlington Works and Running Sheds, 
L.N.E.R. 

Wepnespay, Juty 19rsa, To Tuxspay, Juny 25rx. 

INTERNATIONAL Or InpusTRiEs Exursrrion.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Wortp Petroitsum Concress.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 

Sarurpay, Juty 22np. 

Puaysicat Socrrry.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

SterHEeNson Locomorive Soomry.—Visit to Southern Rail- 
way Running Sheds at: Tonbridge and Ashford, Kent. 

Sunpay, JuLty 23rp. 
Inst. or Etgorrican Enomerres: Lonpon SrupEnts’ 











the work pieces remain in contact for a certain time before the 
beginning of the return movement, and can thus become 


Srectron.—Summer a in Holland and Western Germany. 
Particulars from Mr. R. C, W. Joyce, 14, Moresby-avenue, 
Tolworth, Surbiton. 
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A Seven-Day Journal 


New Aircraft Achievements. 


THE Royal Italian Air Force flight, consisting 
of twenty-four Sevoia-Marchetti twin-hull “ 8. 55 X ” 
seaplanes, manned by 100 officers and men, under 
the command of General Italo Balbo, the Italian 
Air Minister, reached Chicago on Saturday, July 
15th, safely concluding a 6100-mile journey in 
47 hours 52 minutes. The flight was made from 
Orbetello, vid Amsterdam, Lough Foyle, Reykjavik, 
Cartwright, Shediac, and Montreal to Chicago. 
The return flight will be made vid New York and a 
more southerly and easier route will be taken. 
In a message sent to General Balbo our Air Minister, 
Lord Londonderry, congratulated the General and 
all under his command on a magnificent achievement, 
which the Royal Air Force had watched with great 
interest and admiration. Two Transatlantic flights 
were started from New York on Saturday, July 15th. 
A Lithuanian aeroplane, ‘‘ Lithuanica,” piloted by 
Captain Stephen Darius, and Mr. Thomas Girenas, on 
a non-stop flight to Kovno, unhappily came down in 
a forest near Soldin, between Berlin and the Polish 
frontier, and both airmen were killed. Mr. Wiley 
Post, however, who started from New York early on 
Saturday, reached Berlin, a distance of about 4000 
miles, in less than twenty-six hours. His aeroplane 
was equipped with a Sperry automatic gyrostatic 
control unit. Mr. Post left later for Novosibirsk and 
Irkutsk on a round-the-world flight. 


The Late Sir John Ellerman. 


_ By the death of Sir John Reeves Ellerman, which 
took place at Dieppe on Sunday, July 16th, following 
a short illness, our country has lost a great financier 
and a successful manager of shipping. Sir John, who 
was seventy-one years of age, was trained as an 
accountant, and after some years in Birmingham 
came to London, where he laid the foundations of 
his large ship-owning business, by securing a con- 
trolling interest in the Leyland Line. That company 
was purchased by the Morgan interests in 1901, 
and Sir John Ellerman then acquired the Leyland 
Mediterranean fleet and the Greek Papayanni Line, 
and started the Ellerman Line. The successive 
purchases later of the City Line, between Glasgow 
and the West Indies, the Hall Line, the Westcott 
and Laurance Line, and the Bucknall Line, to which, 
in 1916, the Wilson Line was added, gave Sir John 
the control during the war years of shipping under- 
takings exceeding in value £35,000,000. He rendered 
valuable assistance to the war-time Ministry of 
Shipping, and to the industry in the years which 
followed the war, and he will long be remembered 
as one of the great men behind British shipping. 
Although he was not himself a technical man, he 
took the keenest, interest in the design of his ships 
and their propelling machinery, and he neglected 
no modern development. During recent years 
Sir John was also connected with London newspapers 
and illustrated journals, and took a keen interest 
in the artisti¢ side of their production. 


Manchester’s Water Scheme. 


TE tunnel, 4-71 miles long between Mardale, near 
Hawsewater, and Stockdale, near Kendal, which 
was started three years ago and is being constructed 
by the Francois Cementation Company, of Doncaster, 
in connection with the Manchester Corporation 
Hawsewater Water Scheme, was successfully holed- 
through on Monday, July 17th. It may be recalled 
that two years ago, when it was decided to postpone 
the main scheme, the work of building the tunnel 
was continued. Operations have been carried on 
from both ends each with a working face of 9ft. by 
9ft., and the position of the two tunnels was so 
accurately gauged that when the junction was made 
there was no perceptible difference in the two levels. 
At the point of junction the tunnel, which is in the 
Ordovician system through andesitic and rhyolitic 
rocks, is some 2000ft. below the mountain tops. It 
is of interest to record that during the work the 
company established a European tunnelling record 
of 234ft. per week. This is the sécond tunnel of the 
scheme to be completed so far as excavation is con- 
cerned, Ubarrow tunnel with a length of 1375 yards 
having been completed last year. The remainder of 
the work comprises 5739 yards of aqueduct in cut- 
and-cover, and the total length of the aqueduct from 
Manchester to the Lake District will be over 86 miles. 
The works road from Shap to the north end of the 

.Hawsewater Lake, and the road along the south- 
eastern side of the lake, have already been completed. 


Atmospheric Pollution. 


SPEAKING at the summer meeting of the National 
Smoke Abatement Society in London on Friday, 
July 14th, Sir Frank Baines described atmospheric 
pollution as the destructive canker of our age and 
one which would finally render unintelligible the 
readings of history in all our national monuments. 


atmospheric impurity on our buildings for the whole 
country could, he suggested, he placed at a minimum 
figure of 55 to 60 million pounds sterling during the 
last quarter of a century, and was probably far in 
excess of that figure. Was it not amazing, he 
asked, that losses of this magnitude, falling upon the 
nation generally, with certain of such losses irreparable 
and irreplaceable by the mere expenditure of money, 
should be faced with such equanimity, while, at the 
same time, methods of prevention were attacked 
on the score of the cost of their institution? Sir 
Frank then deseribed his researches into the decay 
of the stonework of the Houses of Parliament. 
He recalled that over 35 tons of such pieces of 
stone were picked off portions of the building by 
hand without touch of tool or hammer, while some 
pieces lifted by crystallisation were over 2 tons in 
weight. Referring to the Nurse Cavell memorial, 
he said that the regulation cleaning of four times per 
annum had been increased to. six, but he had come 
to the conclusion that the dingy yellow discoloration 
would spread slowly over the whole of the marble 
work, and that it was due to atmospheric impurity, 
while at Sandon, 5 miles from Stafford, the stone of 
the war memorial was blistered, with definite erup- 
tions and burst surfaces which left irregular shaped 
holes. Sir Frank further pointed out that while 
legislation was tentatively reaching out in an 
endeavour to deal with what was felt to be the 
controllable factors of smoke emission, from 
factories, power stations, and large industrial units, 
Parliament was not prepared to deal with the eritical 
problem of the domestic fire or the very destructive 
sulphur gases. Local and municipal bodies were 
taking an increased interest in planning restriction 
to eliminate some part of the nuisance, and he paid 
tribute to the work of the National Smoke Abatement 
Society in calling conferences of local authorities 
to arrange for the formation of area committees. 


Oil from Coal. 


In the House of Commons, on Monday last, July 
17th, the Prime Minister announced that the Govern- 
ment had decided to give effect to a proposal which, it 
had reason to believe, would ensure an immediate 
advance in the manufacture of home-produced 
motor spirit. The proposal, which will be further 
explained when the Appropriation Bill is taken next 
week, will take the form of a guaranteed preference 
at the rate of 4d. per gallon in respect of light carbon 
oils, as defined in the Finance Act, 1928, which are 
manufactured from indigenous coal, shale, or peat, or 
from products derived from these substances. The 
proposed guarantee is for a period of ten years from 
April Ist, 1934, an arrangement being made to 
vary the period of the guarantee according to the 
difference between the Customs duty and the Excise. 
In making the announcement Mr. MacDonald said 
that the plant he had in mind—this reference being, 
no doubt, to the Imperial Chemical Industries’ 
Billingham hydrogenation scheme—will, it is under- 
stood, be designed to produce about 100,000 tons of 
petrol, or roughly 30,000,000 gallons per year, utilising 
about 350,000 tons of coal per annum and providing 
employment for more than 1000 miners and other 
workers (2500 according to a statement made by the 
chairman of [.C.I.), in addition to the labour, 
estimated at 7000 men, which will be required for one 
and a half years on the construction of the plant. 
In reply to a question, the Prime Minister made it 
clear that any manufacturer and any method could 
secure the preference. What the Government wanted, 
he said, was production, and it did not mind the 
method by which it was obtained. 


A Liner Lengthening Programme. 


Ir is understood that the Hamburg-America Line 
has entrusted to Blohm and Voss, of Hamburg, the 
lengthening of its four “Ballin” class Atlantic 
liners, the “Albert Ballin,” ‘“‘ Deutschland,” 
‘* Hamburg,” and ‘‘ New York.” The bows of the 
vessels are to be modified in form and the hulls 
lengthened by some 39ft. It will be recalled that the 
ships were re-engined some years ago, and the 
proposed lengthening will, it is expected, allow for 
an increase in speed of about 2 knots on the same 
fuel consumption. The cost of reconstruction will, 
we understand, be about £170,000 for the four vessels, 
and will be recovered at the end of four years’ opera- 
tion should the price of oil fuel remain unchanged. 
Work will be begun in the autumn, and it is expected 
that all the ships will again be ready for service for 
the beginning of next year’s passenger season. 


The Late Mr. Val B. Stewart. 


ENGINEERS in Glasgow and London will learn 
with regret of the sudden death in London on 
Thursday, July 13th, of Mr. Valentine Beardmore 
Stewart, a former director of William Beardmore 
and Co., Ltd., and at one time a works manager 
at the firm’s Parkhead Forge. Mr. Stewart, who 
was only fifty-one years of age, was a son of Mr. 
Duncan Stewart, of Glasgow, and a nephew of Lord 
Invernairn. After undergoing training at his father’s 
works, he was transferred to Parkhead, and in 1911 
became a works manager. At the outbreak of war he 
took up military service, and two years later he was 





he was appointed Controller of Gun Manufacture 
under the Ministry of Munitions, and was concerned 


with the acceleration of armament production. In 
1918 he was made an Officer of the British Empire, 
and two years later received the C.B.E. for his work 
as an industrialist. During the post-war period, 
Mr. Stewart served in an administrative capacity 
with William Beardmore and Co., Ltd., and was a 
director of the company, until, in 1929, changes in 
management were made. During recent years he 
was prominent in his criticism of the present adminis- 
tration of the firm, and on Wednesday, July 12th, 
he spoke at its ordinary annual general meeting. 
He was, it would appear, not in very good -health, 
but his sudden death the following morning came as 
a great surprise to his friends. 


An Advertising and Marketing Exhibition. 


On Monday, July 17th, the Advertising and 
Marketing Exhibition at Olympia was formally 
opened by Lord Derby. Major Astor presided, and 
there was a large attendance of representatives of our 
leading industries and of the newspaper, printing, 
and advertising trades. In introducing Lord Derby, 
Major Astor said that the Exhibition was a serious 
and hopeful effort to help British producers and dis- 
tributors to help themselves, and consequently to 
improve British trade. In the course of his speech 
Lord Derby said that the Exhibition was the most 
conclusive evidence of the fact that success in com- 
merce, trade, and industry came to the bold and 
courageous, to the men who could carry on in spite 
of every handicap, and could find new markets and 
new outlets in old markets for the goods we as a 
country produced. New ways were needed, and 
advertising was riot the least of them to capture those 
fruits of industry which were so necessary in order 
that people who lived by industry might find constant 
and profitable employment. For some years, as 
President of the Travel and Industrial Development 
Association of Great Britaim and Ireland, Lord 
Derby had, he said, had his attention directed to this 
matter of encouraging British manufactured goods, 
products, and services. On Tuesday the Prince of 
Wales visited the Exhibition and the following day 
it was visited by the King and Queen. 


London’s Dock Approaches. 


THE Improvements Committee of the London 
County Council is recommending the expenditure of 
£188,960 on the reconstruction of ten bridges situated 
at the Hermitage and Wapping Entrances, New 
Gravel-lane, and ‘Glamis-road, Stepney ; the Surrey 
and Lavender locks and the Lady Dock, Bermondsey ; 
and the City Arms Bridge, Poplar. The Port of 
London Authority has agreed to contribute £34,897 
towards the cost and to give the necessary land, 
while the Ministry of Transport has agreed to make 
Road Fund grants of from 50 to 75 per cent. of the 
net cost after the deduction of the P.L.A. con- 
tribution. The Port of London Authority has also 
agreed to contribute £8000 in respect of main- 
tenance charges, capitalised at 5 per cent., of 
which it will be relieved if all the ten bridges are 
reconstructed. The schemes for the bridges over the 
Millwall Lock and the Limehouse upper entrance 
are still under construction. The proposal has been 
made to consider in consultation with the Minister of 
Transport the construction of a new road from Bridge- 
road to West India Dock-road, in order to relieve 
Garford-street, Poplar, which will cost, it is esti- 
mated, close upon £700,000. 


A Tank Experimenters’ Congress. 


Tue first International Congress of Tank Experi- 
menters took place in Holland last week, the meetings 
being held at the Koninklijk Instituut van Ingenieurs 
at the Hague, from Thursday, July 13th, until Satur- 
day, the 15th inst. A visit was paid to the new 
Dutch tank at Wageningen, near Arnhem. Repre- 
sentatives from nearly all the experimental tanks 
in the world were present, and the inaugural address 
was appropriately given by Mr. John de Meo, 
who has done so much to further the interests of 
technical co-ordination. In his address he referred 
to the fundamental importance of organised method 
in the development of further research on matters 
relating to marine propulsion, and the necessity of 
avoiding unnecessary overlapping of experimental 
work. The importance of co-ordination of technical 
knowledge was stressed, and the suggestion was put 
forward that interested Governments might help 
by making possible the use of auxiliary or reserve 
ships for the carrying out of full-scale experiments. 
The main work of the present Congress, Mr. de Meo 
suggested, was to classify the work already done, 
and to establish a common nomenclature which would 
lead to better results being obtained from both past 
and future research work. Dr.-Ing. Kempf, of the 
Hamburg Tank, warmly supported Mr. de Meo’s 
proposals, and said that he would be satisfied with 
a central tank office, which might, for instance, be 
at the Hague, and which would serve as a clearing 
house for ideas, to prepare the way for future work. 
Much would, however, depend on the way in which 
such an office was directed, and the support it received 








The excess cost due to making good the results of 





invalided home from the Near East. On his recovery 


from the different tanks. 
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Southampton Dock Extensions. 


No. 


Il. 


(Concluded from page 28, July 14th). 


Dock Pumps, VALVES AND CULVERTS. 

HE culverts throughout the dock are formed of 

cast iron pipes of circular section built into the 
concrete of the side and other walls. The main 
culverts are 10ft. diameter, with sluice valves of the 
same diameter. Views of some of the pipes laid in 
partially constructed walls are shown in Figs. 22 
and 23. Fig. 22 shows three 10ft. diameter and one 
6ft. 6in. diameter culverts with four sluice valves in 





tons (about) of water which the dock contains when 
there is no ship therein, in four hours. They are of 
double inlet type with large Michell thrust bearings to 
support the weight of the rotating parts. A view of 
one of the pumps will be seen in Fig. 25. For dealing 
with soakage water there are three 1l6in. vertical 
spindle pumps (which are also suitable for ejecting 
storm water), each driven by a 200 H.P. motor running 
at 585 r.p.m. These pumps are primed by two four- 





Fic. 22—-Low LEVEL CULVERTS—PUMP CHAMBER 


position previous to concreting. In Fig. 23 is seen 
the bell-mouth and 10ft. diameter culvert and sluice 
valve between the south wing wall and the caisson 
camber. 

Pumping Plant and Sluice Valves.—The pumping 
plant, which is housed on the western side of the 
dock entrance, is designed to make provision for both 
dewatering and impounding, not only the new No. 7 
dry dock, but also the No. 8 dry dock, which will be 
built parallel with it at some future date. Provision 





cylinder reciprocating exhausters driven by 30 H.P. 
motors running at 950 r.p.m. 

The pump which provides circulating water for a 
ship while afloat in the dock is a 10in. vertieal-spindle 
centrifugal pump, driven by a 35 H.P. mduction motor 
at 720r.p.m. It draws water from the river, and there 
is a connection on the dock side through which the 
water is delivered to the ship. In addition, there are 
two 16in. booster circulating pumps for use when the 
dock is dry. For fire-fighting purposes, two 8in. two- 








Fic. 23--10FT. FILLING CULVERT AND SLUICE VALVE 


has also been made for pumping storm water falling 
on the dock estate at times when such water becomes 
too large in volume to discharge by gravity. Pumps 
are also installed for providing circulating water to 
ships, fire fighting, dock drainage, and other purposes. 
All the pumps are of the centrifugal type and driven 
hy electric motors. For dewatering, impounding, 
and dealing with storm water there are four 54in. 
vertical spindle pumps, each driven by a 1250 H.P, 
synchronous induction motor running at 272 r.p.m. 
These four pumps are designed to eject the 260,000 














stage turbine pressure pumps of the vertical-spindle 
type, driven by 135 H.P. induction motors, running 
at 1460 r.p.m., pump water from the river at a pres- 
sure of 120 lb. per square inch. Hydrant connections 
are provided on the dock side and connections can 
also be made to a ship in dock. Small pumps are also 
provided for dealing with leakage water in the pump- 
room and in the valve and machinery pits on both 
sides of the dock. All the main pumps and the 
emergency pumps are mechanically lubricated by 
grease pumps. 





All the pumping plant, with the exception of the 
drainage sets onthe east sideof the dock, is housed in 
the. pump room. Thé pump chamber itself, which 
is 110ft. long and 25ft. wide, is underground. The 
main pumps are situated at a depth of 40ft. below 
coping level, and the drainage pump pit at a depth of 
6lft. The main pumps and the drainage pumps draw 
from large sump chambers below the level of the dock 
floor. All the electrical equipment is, as far as prac- 
ticable, at or above ground level. The pump-house, 
constructed above the pump-room, is a steel-framed 
building with brick-filled walls. It can be seen in the 
aerial views (Figs. 18 and 21, Supplement, July 14th). 

All pumps, great and small, are provided with 
suction and discharge valves, so that each can be 
isolated for dismantling and repairs. The discharge 
valves for the main pumps, 54in. in diameter, are 
designed to close automatically if the supply of elec- 
tricity fails, and reflux of water with its consequent 
risk of damage is thus prevented. To prevent the 
valves closing too quickly, in which case there would 
be danger of excessive pressure rises and water 

















Fic. 25--541IN. PuMP 


hammer, the closing of the valve is arranged to take 
15 seconds. Means are provided for varying this time 
if required. The valves are of the normal sluice type, 
and the gearing is arranged to trip and allow the valve 
to close under gravity controlled by a pair of oil 
dashpot cylinders (seen on the right of Fig. 26). 
The gear seen at the top of the view is the resetting 
mechanism situated at pump flow level, and is used 
for resetting the clutch after the valve has tripped. 
For opening the valve after closure an electric motor 
engages with high reduction gear and transmits the 
power through a clutch to the lifting spindle of the 
valve. 

The system of valves, pumps and culverts is a 
complicated one. The main suction, discharge, im- 
pounding, and filling culverts are 10ft. in diameter, 
while the storm water and impounding discharge 
culverts are in general 6ft. 6in. in diameter. In 
Fig. 27 is reproduced a, photograph of a model showing 
the four main pumps and the principal sluice valves 
and culverts on the west side of the dock. Fig. 30 
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FiG. 24--CAISSON CAMBER AND CULVERT OPENINGS 


shows the operating gear of one of the 6ft. 6in. dia- 
meter sluice valves. The flow of water through all 
these culverts is controlled by electrically operated 
sluice valves, eleven of which are 10ft. in diameter 
and sixteen of various sizes between 36in. and 
6ft. 6in. diameter. In addition, there is a consider- 
able number of smaller sluice valves in connection with 
auxiliary pumps. Some of the larger valves are seen 
in the views (Figs. 22 and 29). All the valves are elec- 
trically operated through worm and spur reduction 
gearing, and are controlled by one man from a central 
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board in the pump house which contains an indicator 
diagram showing, by coloured lights, whether the 
pumps are working or standing, and whether the 
valves are open or closed, as well as the extent of 
opening of any valve. A view of the control board 
will be seen.in Fig, 28. A second indicator panel, 
fitted with electrical instruments, indicates the level 
of the water in each part of the system. 

The 10ft. and 6ft. 6in. diameter valves are each 





wall of the dock, whose inlet is in the north face of 
the camber. The grating over the bell-mouth of the 
latter is seen in Fig. 24. 

The main contractors for the pumping installation 
are Gwynnes Pumps, Ltd., of London and Lincoln ; 
the sluice valves were made by Glenfield and Kennedy, 
Ltd., of Kilmarnock ; and the motors by the General 





Electric Company, Ltd.; the central control gear 
was supplied by Electric Control, Ltd., of Brighton ; 








FIG. 26- VALVE OPERATING AND CONTROLLING GEAR 


housed in separate wells provided with water-tight 
concrete decks through which the operating shaft 
passes. Above these decks is situated the operating 
gear and electrical equipment. The water-tight decks 
are necessary, owing to the high pressures which 
obtain, under them, in some cases amounting to 
106ft. head. Each 1l0ft. diameter valve weighs 
approximately 45 tons complete. The valves are 
constructed throughout of cast iron, the doors and 
bodies being fitted with faces of zincless bronze to 
prevent electrolytic action with sea water. A view 


and the illuminated indicator board and its acces- 
sories by Evershed and Vignoles, of London. 


APPROACHES TO DOCKs. 


It will be seen from the plan of the dock property 
(Fig. 5, July 7th) that a skeleton scheme of vehicular 
roads has been devised with approaches from 
the town at three main points. At the present 
time the only road approach open is that near the 
Royal Pier, from which a vehicular road has been 
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a a’.—l0ft. dia. Suction Culverts from No. 7 Dock, and 
Control Valves. 
6.—54in. dia. Main Pumps. 
c.--60in. dia, Main Pump Suction Valves. 
d.—-54in. dia. Automatic Discharge Valves on Main 
Pumps. 
e e’.—10ft. dia. Pump Discharge Culverts and Valves. 
f f—10ft. dia. Suction Culverts from No. 8 Dock and 
Control Valves. 
g g'—10ft. dia. Filling Culvert and Valve, No. 7 Dock. 
h h’—10ft. dia. Impounding Suction Culvert and Valve. 


FIG. 27--MODEL -OF MAIN PUMPS, VALVES AND CULVERTS ON EAST SIDE OF DRY DOCK 


of one of the 10ft. diameter, valves is seen in Fig. 29. 
All the valves are provided with flanged pieces for 
bolting up to the cast iron linings of the culverts. 
The ends of the inlet and discharge culverts, both 
in ‘the river walls and in the dock walls, are bell- 
mouthed. The inlets from the river are protected by 
gratings to prevent the indraft of floating timber 
and other large solids. The inflow passages to the 
pump sumps from the dock. are also protected by 
gratings. There are flooding culverts on both sides 
of the dock ; that on the east side (Figs. 23 and 24) 
extends from the river wall to the caisson camber 
into which the inflowing water discharges and passes 
through a second culvert constructed in the east side 





the line throughout its length and to provide four 
lines of permanent way at Southampton West 
Station. This work has already been begun by the 





——__——— 


i i’.--10ft. and 6ft. 6in. dia. Storm Water Suctions 
and Valves. 
j j’.—6ft. 6in. dia. Impounding Discharge and Valve, 


No. 7 Dock. ! 


k k’.—6ft. 6in. dia. Impounding Discharge and Valve, 
No. 8 Dock. 
l U’.—10ft. dia. Suction Culvert from No. 8 Dock and 
for Storm Water and Valves. 
m.—36in. Drainage Suctions and Valves. 
n.—Drainage Sump, Pumps and Discharge Culverts. 
o.—Main Pump Sumps. 


constructed along the back of the first pair of sheds. 
The plan also shows the rail sidings which connect 
with the group of marshalling sidings situated land- 
ward of the cargo sheds. These sidings will connect 
with the main lines at two points—one, at the western 
end of the estate close to Millbrook Station, will be 
the principal gateway for passenger and goods trains 
to and from London and the Midlands. In anticipa- 
tion of the increased traffic between Millbrook and 
Southampton West, which this railway connection 
will involve, powers have been obtained to double 


construction of a new overbridge at the West Station, 
which will replace the present busy level crossing. 
The other railway connection, which is the only one 
working at present, is past the Royal Pier and Town 
Quay to the Southampton Terminus. Station, vid 
the existing docks. Eventually this connection will 
be .limited to local. traffic. Its construction has 
involved the rebuilding of the toll house at the Royal 
Pier and also of the quay wall between the pier and 
the Town Quay. The latter work is of interest. in 
that reinforced concrete piles with anchor ties con- 
nected to the piles by reinforced concrete pins and to 
anchors of the same material were employed in its 

















Fic. 28—VALVE CONTROL BOARD 


construction. The work was designed on the Ravier 
system in order to provide an anchorage which should 
continue to function after settlement had taken place. 

As part of the agreement with the Corporation 
of Southampton, a portion of the reclaimed area at 
the east end of the new quay is being handed over to 
the Corporation, as well as 10 acres of land, adjoining 
the Royal Pier on the seaward side of the approach 
road, which was one of the first areas to be reclaimed, 
and will be laid out by the Corporation as a recreation 
ground. 


SrorM WaTeER DisposaL, &c. 


The reclamation of the land at the eastern 
end of the dock estate has involved the construc- 























Fic. 29-—-10FT. SLUICE VALVE 


tion of two culverts, each 7ft. in diameter, in order 
to, provide means for the supply and discharge 
of condensing water at the Corporation electricity 
station, which, originally built on the foreshore, is 
now well inland. The construction of a third culvert 
of similar size for the discharge of storm water which 
formerly flowed on to the old foreshore was also 
rendered necessary by the reclamation. For the most 
part these culverts have been built in one trench, 
that carrying storm water being placed above the 
two condensing water culverts, the whole making 
a structure of a shamrock form in cross section. Each 
culvert consists of 7ft. diameter reinforced concrete 
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- linings pre-cast in 6ft. lengths and surrounded by 
mass concrete. A system of valves at the electricity 
station enables the two culverts to be used for flow 
and return at will. Provision is also made for the 
use of the storm water culvert as a return for con- 
densing water in case it is desired to dry out either 
of the other culverts. The storm water culvert con- 
nects with a special pumping station constructed at 
the eastern end of the new quay wall which can be 
brought into use at times of exceptional high tide or 
of heavy flood so as to obviate the danger of low- 
lying lands near the West Station becoming flooded. 
It is estimated that a maximum discharge of about 
270 cusecs over a short period might have to be dealt 
with at this station, and accordingly three 45in. 
diameter electrically driven centrifugal pumps have 
been installed in it. The building in which the pumps 
are placed also serves the purpose of a transformer 
station, where current at 6600 volts taken from the 





FIG. 30—OPERATING GEAR FOR 6FT. 6IN. 


Corporation power station is transformed down to 
lower voltages as required on the dock estate. 

The construction of the culverts at the east end 
of the reclaimed area was completed over two years 
ago, the contractors being Charles Brand and Son, 
of London. At the western end of the reclama- 
tion other culverts are now being built to deal with 
storm water which discharges on to that part of the 
foreshore, and arrangements have been made that 
the discharge of such storm water shall be boosted, 
if necessary, by passing the flow through the dry dock 
pumps. 

FutTurRE EXTENSIONS. 

The scheme of future extensions which has been 
approved by the Southern Railway Company 
includes the construction of a deep-water jetty, 
which will be 4500ft. long and 400ft. wide. It 
will be parallel to the new quay and at a 
distance of 600ft. from it. The depth of water on 
both faces of the jetty will be 45ft. at M.L.W.S.T. 
When the jetty is built the approach to the new dry 
dock and the future additional dry dock will be by 


way of the deep water on the south side of the jetty. 
On both sides of the jetty will be cargo and passenger 
sheds and it will provide an additional 9000ft. of 
quayage. The scheme also provides -for building a 
second large dry dock on the west side of the dry dock 
already described. The future extensions are shown 
by dotted lines in Fig. 5, July 7th. 


CONCLUSION. 

The names of the contractors who have carried out 
the principal works which we have described have 
already been referred to. The works have been 
designed by and carried out under the general direc- 
tion of Mr. F. E. Wentworth-Sheilds, O.B.E., M. Inst. 
C.E., the docks engineer to the Southern Railway Com- 
pany. The resident engineer is Mr. M. G. J. McHaffie, 
M. Inst. C.E., and the chief assistant engineer, who 








has been largely responsible for the designs, is Mr. 
E. W. Beare, M. Inst. C.E. Mr. H. Wauchope, the 


SLUICE VALVE 


docks electrical engineer of the Southern Railway 
Company, is responsible for all electrical plant. The 
principal agent for Sir William McAlpine and Sons, 
Ltd., is Mr. Donald Mackenzie, and for Messrs. 
Mowlem and Nuttalls Mr. E. McCarthy Fitt, M. Inst. 
C.E. Mr. Harold James has been in charge of the 
dredging and reclamation work for the contractors, 
the James Dredging Company, Ltd. 

The total cost of the docks extension scheme is 
estimated to be £8,000,000, inclusive of equipment, 
sheds, railways, and all other items of expenditure 
connected with it. Details of the cost of the several 
works are not at present available. 

We are indebted to the Southern Railway Company 
and Mr. Wentworth-Sheilds for permitting us to 
inspect the works and for information upon which 
these articles are based. We also desire to thank 
them and the several contractors for the use of photo- 
graphs from which the illustrations have been pre- 
pared. Many of the photographs are by Mr. E. H. 
Buckley, of Southampton, to whom we are indebted 
for permission to make use of them. : 








- ; 
Tube Diameter and 


— 


HE exhaustive research on ‘The Coefficients 

of Heat Transfer from Tube to Water,” conducted 
by Messrs. Eagle and Ferguson, under the auspices 
of the British Electrical and Allied Industries’ 
Research Association, and subsequently communi- 
cated to the Institution of Mechanical Engineers 
in November, 1930,* provides an opportunity for 
the reassessment of the effect of tube diameter on 
heat transmission rate in surface condensers. 

Selecting for purposes of illustration a mass velocity 
of flow V, through the tubes of 6ft. per second, and 
a mean temperature of circulating water of 60 deg. 
Fah., values of K, may be plotted from Table IV. 
(page 1014, “ Proceedings” of the Institution of 
Mechanical Engineers, November, 1930) against 
log V,D, as shown in the accompanying graph. 
Here D is the internal diameter of the tube in inches, 
and K, is the coefficient of heat transmission in 
B.Th.U. per square foot per hour per degree Fah. 
for zero heat flow. 

Particulars of the condenser tubes it is proposed 
to consider are given on the first five lines of the table. 

Erecting perpendiculars at the appropriate values 
of log V,D in the graph as shown, the corresponding 
values of K, may be read off and have been entered 
on the sixth line of the table. It will be seen that the 
value for the jin. tube is in reasonable accordance 
with that given in Table V. of the original paper. 





* See also THE ENGINEER, November 28th, 1930, 


By THOMAS PETTY. 





Heat Transmission. 


The corresponding values of the resistance to heat 
flow Ry» on the water side of the tubes in the 
: : 1000 

customary units are then given by K,’ and appear 


on the seventh line of the table. 





TABLE. 
{ 

1. External diameter of, 

tube ininches..| 3 ? t 1 
2. Thickness of tube, | 

MGs coe 18 16) |. >.16 
3. Thickness of tube,| 

inches .. .. ..| 0-048 0:048 | 0-048 | 0-048 
4. D=internal diam. of| | 

tube in inches -| 0-529 0-654 | 0-779 0-904 
5. Log VnD at 6ft. per 

sec. «+ «+ «| ©5017, 0-5937| 0-6697| 0-7343 
6. Kp at internal sur-| 

face, 60 deg. Fah. 1348 1302 1262 | 1228 
7. Rel at internal sur-| | 

face Sa 0-7418 0-7680| 0-7924 060-8143 
8. Rywatexternal surface, 0-8764 0-8807| 0-890 | 0-9008 
9. Ry at external surface) 0-069 0-068 00-0673, 0-0668 
10. Re+ Ry (Line 9 | 

+Line8) .. ..| 0-9454 0-9487; 0-9573| 0-9676 
11. Rg=Rgi+Ri+Ry ..| 1°4254, 1-4287| 1-4373) 1-4476 
TS.°RY os wey se «sf I ORO 9-9 (695-7 (690-8 
13. R= Rg+Rt+Ry 1-9454 1-9487) 1-9573) 1-9676 
14. K el? ab TE 514-0 513- 9 |}508-2 


2 |510 
t ‘ 

As the estimation of heat transmission rate in 

the case of surface condensers is based on external 


values in the ratio of the external to the internal 
diameters of the respective tubes, giving the 
equivalent values of Ry at the steam side of the tubes 
shown on line 8. 

The resistance of the tube wall R,, referred to 
the external surface, is given on line 9, and the total 
resistance from water to external surface of tube 
=R;+R,, on line 10. 

Adopting the usual value of 0-48 for the resistance 
Ry of the condensate film at the steam side of the 
tubes, we have the total resistance R; from steam to 
water given on line 11. The corresponding values 
of heat transmission coefficient K; with clean tubes, 
air-free steam, and an air-tight vacuum system would 
then be as shown on line 12. 

In actual practice, with the high vacua usually 
associated with the mean circulating water tempera- 
ture assumed, a condenser operating on a vacuum 
system of average air-tightness would have a mean 
R, value, based on the total surface, which would be 
sensibly equal to unity. In this case the value of R 
would be as given on line 13, and the corresponding 
values of K with clean tubes as shown on line 14. 

It will be noted from line 7 of the table that the 
resistance R,,; at the internal surface of the lin. 
tube is 10 per cent. in excess of that for the gin. tube. 

Owing to the customary practice of referring all 
resistances to the external surface of the tubes, how- 
ever, and to the lack of geometrical similarity arising 
from the retention of a constant wall thickness in 
all tube sizes, it would appear from the figures given 
on line 14 that the overall heat transmission coefficient 
K obtained in practice with the fin. tube is only 
slightly over 1 per cent. greater than with the lin. 
tube. 

F’From the point of view of designs proportioned on 


log VnD 
0-25 045 0-65 0-85 
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GRAPH OF K, AGAINST LOG v,2 


customary lines, therefore, it would seem that the 
effect of tube diameter on heat transmission rate is 
practically negligible, and that this consideration 
could be omitted from the factors on which selection 
of tube size is based.| 

The dotted curve of K, for 70 deg. Fah. mean 
circulating water temperature in the graph indicates 
a tendency for the disparity in the performance of 
the extreme tube sizes to increase as the mean 
temperature of the circulating water rises, but the 
rate of increase is not sufficiently great to invalidate 
the above conclusion under .ordinary condenser 
operating conditions. 

Strictly speaking, the values of K, on line 6 should 
have been corrected for a heat flow of, say, 10,000 
B.Th.U. per square foot per hour. The result of such 
a@ correction on the on line 14, however, 
would have been of negligible importance. 








AMERICAN RAIL AND AIR LINES. 





From a report of the American Railway Engineer- 
ing Association it appears that American airways total 
30,000 miles, with plane-miles averaging 128,000. Includ- 
ing lines between the United States and other countries, 
the airway total is 49,000 miles and the average daily 
plane-miles is 141,000. There are three transcontinental 
air lines. One of these gives continuous flight from New 
York to San Francisco, 2766 miles, in 31 h. 45 min., or 
27 h. eastbound. Another route, 2980 miles, includes two 
overnight hotel stops. Nearly all the passenger lines 
carry mail, as the mail subsidy is necessary for financial 
reasons. Nearly all the lines also carry express or parcels. 
Of 103 domestic lines, 71 carry mail, 91 carry passengers, 
and 83 carry ls. Including the foreign routes, there 
are 118 air lines, of which 105 carry passengers, 85 carry 
mail, and 95 carry parcels. Freight traffic is limited to 
one air line, between Milwaukee and Detroit, but this 
class of service is not likely to extend very much as the 
weight and size of shipments must be limited. Six of the 
important air lines have schedule or time-table connec- 
tions with railways at various points for rapid travel over 
combination air and rail routes. At three cities the air- 
port is adjacent to the railway station, but at the other 
points transfer by motor coach or taxi-cab is necessary. 
There is need for further co-ordination of air and rail 
facilities in order that advantage may be taken of the 
time-saving features of air lines and the wide distribution 
of traffic of all kinds which can be obtained only by use of 
the railways. On the shorter routes, a large proportion of 
the time is occupied in getting to and from the air-ports. 
Thus on a trip between two cities 175 miles apart, the 
total time between hotels or railway stations is 3 h. 15 min., 
of which the flying time is only 2h. It is important there- 
fore to aim at material reduction of time by rapid ground 





tube surface, it is necessary to increase the above 


transportation. 
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An Oversea Transport Unit. 


ag many parts of the world, and particularly in 

tropical and sub-tropical regions, there are large 
undeveloped districts which, did communication 
with the outside world exist, might be able to produce 
highly valuable commodities. In the past the only 
means of opening up such countries was by the 
construction of railways which could bring the produce 
to the coast for transport by sea to the centres of 
trade. 

The railway still remains the best and cheapest 
form of land transport for such regions, provided 
that there is sufficient freight to handle, but it labours 
under the disadvantage that a large capital expendi- 
ture is required. Frequently, therefore, a promising 





FIG. 1—GENERAL VIEW OF CHASSIS 


district may have no means of communication with 
the sea owing to the difficulty of raising capital for 
a venture with which is connected a considerable 
degree of risk. Indeed, more than one branch line 
has turned out to be financially a failure even when 
a liberal allowance has been made for the effect of 
traffic brought to the main line. An alternative 
form of transport now exists. But the transport 
costs of road vehicles per ton-mile have hitherto 
been. too great for any but the more expensively 
priced produce. Nevertheless, road transport, 
utilised either as the main line of communication 
itself, or as a feeder service for a railway, has many 
advantages, the chief of which, perhaps, is that the 


> 


than that required for the construction of a railway. 
Thus the loss should the venture prove unremunera- 
tive is not so great, while the vehicles themselves, 
in which quite a large proportion of the capital 
involved is sunk, can be transported to more profitable 
regions or sold. Where roads, even of a very low- 
grade character, already exist, trial of the possibilities 
of the district it is proposed to exploit can easily be 
made at small expense. 

That road transport in undeveloped regions has 
not progressed to any great extent may be accounted 
for principally by the high level of its transport 
costs. In 1927, the subject of opening up such regions 
by specially designed motor transport units, of which 
the transport costs might be reasonably low, was 
seriously discussed at the Colonial Office Conference, 
and as a result the Oversea Mechanical Transport 
Directing Committee was appointed to carry out 
investigations. Finance for the first year’s expendi- 
ture was generously provided by the Empire Market- 
ing Board, and twenty-three oversea Governments 
agreed to contribute towards the cost of the work. 
The Directing Committee reports periodically to the 
Oversea Mechanical Transport Council, which is 
composed of representatives of the contributing 
Governments and of the Empire Marketing Board. 


Motor TRANSPORT ON‘ VIRGIN Roaps. 


From the first the Directing Committee realised 
that the British manufacturer, mainly concerned 
with his home market, and, therefore, concentrating 
on the production of vehicles suitable for good roads, 
could hardly be expected to expend his money on 
the development of a vehicle specially suitable for 
overseas use. A study of the position showed that, 
speaking generally, the vehicles used overseas were 
adaptations of those produced for the home market. 
The Committee, therefore, set itself to study the 
possibilities of constructing a vehicle specially for 
overseas service. After an exhaustive investigation 
it came to the conclusion that at least, in their present 
state of development, vehicles propelled by cater- 
pillar tracks would not provide an economic means 
of heavy transport on the cheaply built roads likely 
to be found overseas. Indeed, a “ cross-country ” 
vehicle was not required. The unit envisaged would 
always have a road on which to run, but the surface 
of that road might be composed of earth, which is 
easily disintegrated by heavy loads and would some- 
times be very considerably rougher than any cart 
track in this country. Ordinary lorries with their 
heavy axle loads were quite unsuitable, since they 
were likely to disintegrate the road ; but the Com- 
mittee, impressed by the progress recently made in 
the development of large-section, low-pressure tires, 
came to the conclusion that good prospects of success 
were held out by the construction of a vehicle carried 
on a large number of wheels. In this way the pressure 
upon the road could be reduced to a figure unlikely 
to cause disintegration of the surface. Accordingly, 
a unit carrying a paying load of 15 tons on twenty- 
four wheels was designed and constructed. It con- 
sisted of a tractor and two trailers. 

This unit was tested for 5000 miles over unmetalled 
roads in England before it was shipped abroad for 


3076 had been covered. No troubles have beon 
experienced with any of the experimental features, 
and the vehicles have proved easy to drive and 
manoeuvre. 
ferry on each journey on the main route over which 
the unit is operating, namely, the 240 miles between 
Kumasi and Tamale. This crossing, which is made 
on a pontoon only large enough to accommodate 
the tractor and one trailer, has presented no difficul- 
ties, as the tractor is able to draw one laden trailer 
on to the ferry, and having hauled it into a convenient 
position on the opposite bank, returns to pick up 
the second. The second crossing having been com- 
pleted, the unit is coupled up once more. 

As it is at present the slack season for transport 
in the Gold Coast, the useful load so far carried has 
averaged under 10 tons. In spite of this, and after 
making generous allowances for interest, depreciation, 
repairs, maintenance and supervision, the all-in 
cost of transport has worked out at 54d. per ton-mile. 
The Committee believes that a larger unit constructed 
on similar lines and running on heavy-oil fuel would 
be capable of carrying a useful load of 30 tons at a 
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FiG. 2—INTERLOCKING DEVICE ON AUXILIARY 
GEAR - Box 


cost of about 3}d. per ton-mile over rough earth 
roads, which should not cost more than an average 
of £200 to £300 per mile to construct, and could be 
cheaply maintained. This estimate is based on full 
loads in one direction only, the return journey being 
made unladen. 


A 24-WuEEL TRANSPORT UNIT. 
The unit described and illustrated in this article is 
the second of the 15-ton type. While'the first is pro- 
pelled by a petrol engine, an oil engine drive has now 
been adopted, and a number of improvements suggested 
by the trials of the first unit have been made. It 
will be seen from the illustrations on page 62 that it 
consists of an eight-wheeled tractor and two eight- 
wheeled trailers. The former was made by the 
Associated Equipment Company, Ltd., of Southall, 
and the latter by R. A. Dyson and Co., Ltd., of 
Liverpool. All eight wheels of the tractor are driven. 
In spite of the fact that the overall length of the 
complete unit is 7lft. 8in., the design is such that 
the trailers follow exactly in the path of the tractor, 
and do not ‘cut in” on corners, even on full lock, so 
that no difficulty is experienced even in narrow lanes. 
The tractor is designed to carry 3 tons paying load, 








capital outlay involved is’ very considerably less 


further tests in the Gold Coast. The Committee 


while each trailer accommodates 6 tons, a total of 


informs us that up to June 10th a total mileage of 
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15 tons in all. A maximum speed of about 28 miles 
per hour is obtainable under favourable conditions. 

In the table below some general details of the 
tractor are given : 


Tyres, medium pressure 10}in. by 20in. 
h Nee 


Overall widt 7ft. 6in. 
Bogie wheel base : 

Front .. eke 5ft. 

Rear we 5ft. 

Bogiecentres .. .. .. .. ft. 
Wheel base, first axle to fourth 

axle oe se os this ee 
Track : 

First and fourth axles 6ft. 4}in. 

Second and third axles 6ft. 1fin. 
Body space oe) ok 2 Oe 1lft. 2}in. 
Ground clearance, minimum llin. 
Height to top of frame 3ft. 2in. laden 
Platform height 4ft. 6in. 
Turning circle - 58ft. 


Chassis weight, including fuel (50 
gailons),oil,andwater .. .. 
Load capacity, including body .. 
Laden bogie weight : 
Front a ae 
Rear .. sss 8 
Total laden weight a ene 
Tractive effort with 104in. by 20in. 
ne WT a) a Fer eee 
Fuel tank capacity 


7 tons 19 ewt. 
3 tons 16 cwt. 


5 tons 17 ewt. 2 qr. 
5 tons 17 ewt. 
11 tons 15 cwt. 


15,000 Ib. 
50 gallons 


Tue TRAcTOR. 


‘To eyes accustomed to the ordinary lorries of this 
country, the tractor of this ‘‘ oversea transport ” 
unit has a strange appearance, both in side and front 
view. The latter perhaps, as the illustrations will 
show, is the most distinctive owing to the fact that 
the spare wheels are carried on the front of the 
driver’s cab. The tractor is driven by a 130 H.P., 
six-cylinder A.E.C. oil engine, which is mounted 
more or less in the centre of the cab, the driver and 
his assistant sitting to right and left of it respectively. 
The engine has a bore and stroke of 115mm. by 
142 mm., and is a standard production similar to 
those fitted in many omnibuses. In order to minimise 
first cost and expenditure on maintenance, as many 
standard parts as possible have been used throughout. 
The clutch, main gear-box, axles and wheels are, 
with slight modifications, all of them standard 
A.E.C. products. Like the general appearance 
of the vehicle, the arrangement of the drive to the 
wheels is also somewhat unusual—see Fig. 1. <A 
four-speed and reverse gear-box is mounted in the 
ordinary manner behind the engine, and further 
back still there is an auxiliary gear-box giving three 
forward speeds. Thence the propeller shaft is taken 
to a point nearly above the rear-most axle. Each 
axle is driven through a worm gear, the four worms 
being connected together by shafts with universal 
joints and driven from the main propeller shaft 
by gearing. Reference to a Supplement in this 
issue, in which are reproduced plan and elevation 
drawings, will make the arrangement clear. There 
is, of course, a differential gear at the centre of each 
axle, but it will ,be observed that these differentials 








of this drawing shows that the device consists of 
three rods, each having notches cut in its sides and 
a number of pawls sliding in the casing which fit 
the notches. The central, or main selector rod 
is actuated from the main gear-box, while the other 
two are attached. to the striking rods of the auxiliary 
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FIG. 5—SECTION SHOWING ARRANGEMENT OF 


drive, is engaged in the auxiliary box, and the drawing 
shows the rods of the interlocking device in the 
position they occupy when this gear is engaged. 
Rod A, it will be observed, can be placed in either 
of two positions corresponding actually with 
“auxiliary” neutral and bottom respectively. 
Similarly, rod C has three positions corresponding to 











Fics. 3 AND 4—VIEW 


are independent of one another. Thus, wheel spin 
on one axle, should it occur, has no effect upon the 
drive to the other three. Although the main gear-box 
gives four speeds and the auxiliary box three, twelve 
gear ratios are not available. The two boxes are so 
interlocked that “ auxiliary ’’ bottom is only avail- 
able when first is engaged in the main box, and 
“ auxiliary ” top can only be engaged when the gears 
of the main box are also in top. The ratios available 
and the corresponding speeds of the vehicle when 
the engine is running at 2000 r.p.m. are given ir 
the table at the bottom of the next column. : 

Interlocking of the two gear-boxes is effected 
by the device illustrated in the line engraving, 
Fig. 2, and fitted to the auxiliary box. Examination 














FROM REAR AND DETAIL OF REAR DRIVING WHEEL 


neutral, second and top respectively. While second 
is engaged the main selector rod B is free to move 


Speed, 





| 
Gear. | Main Auxiliary | Overall 

Box. 30x. | Ratio. | m.p.h. 
Top | Top Top | 8-25 | 28-4 
Fourth | Top | - Second 13-1, | 13-8 
Third | Third Second 20-6 11-3 
Second | Second Second 35-4 6-6 
First | First Second 57-5 4-0 
Emergency | First | First 91-5 .} 2-56 
Reverse Second | 67-5 3°48 

| 


Reverse | 


into any position, so that any pair of gears may be 


meshed in the main box. 









DRIVE TO STEERING WHEELS 





If ‘“‘main”’ first is engaged 


this selector rod is moved to the right sufficiently 
for pawl D to engage with a notch upon its side. 
Then, when rod C has been moved to the right to 
the “neutral ’’ position, rod A is rendered free to 
move and “ auxiliary ” first may, be obtained. Once 
it is engaged, the selector rod B is locked in position 
by the pawl D until “ auxiliary ” neutral or second 
is once more engaged. Thus, “ auxiliary ”’ first can 
only be brought into action in combination with 
“main” first. In a similar manner, which we 
can leave the reader to discover for himself, 
‘“‘ auxiliary ” top is only obtainable in conjunction 
with ‘‘ main” top. The main selector rod for this 
operation must be moved its full extent to the 
left. 

A glance at the tone engravings will show that 
the radiator for the cooling water of the engine is 
mounted at the back of the driver’s cab.. This 
unusual situation was adopted for several reasons. 
A radiator is a device that is easily damaged, but 
in this position it is well protected. When running 
on roads bordered by 
high grass, it is not likely 
to have its pores choked 
with seeds, &c., and it 
can, within limits, be 
mace as large as is desired 
to suit tropical condi- 
tions. A large slow-speed 
fan is mounted in front 
of it and driven by belt 
from an auxiliary shaft 
on the engine, which also 
operates the compressor 
supplying air for brake 
operation. This fan forces 
a copious flow of air 
through the radiator, and 
as it draws from the 
front of the _ vehicle 
creates a cooling draught 
in the cab. Thus the 
position of the radiator at 
the back of the cab 
conducive to the comfort 
of the driver and_ his 
assistant. The cooling 
water is, of course, 
circulated by a water 
pump. In order to cool 
the space beneath the 
bonnet a fan is mounted 
in the usual way on. the 
engine, and draws air through the duct, to be seen 
clearly in the front view of the vehicle reproduced at 
the head of this article. 

The tractor is steered on the foremost and rear- 
most axles. In the photographs reproduced in Figs. 3, 
4, the necessary rods are clearly to be seen. From 
the drop arm at the base of the steering column 
connection is made by a rod to a double-ended lever 
mounted on the frame beneath the back of the cab. 
The top of this lever is connected with the steering 
arm of the rear wheels by suitable rods and another 
rocking lever, while the front wheels are operated 
from its lower end. Since the steering wheels are 
also driven, flexibility had to be provided in the 
driving shafts. Two universal joints are mounted 
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FiG..6—BRAKE CONTROL MECHANISM 


‘in series’ between the end of the driving axle 
and the wheel hub, as shown in the drawing, Fig. 5. 
A photograph of the offside rear wheel reproduced 
in Fig. 4 shows the external appearance of the 
arrangement. 

Brief mention has already been made of the fact 
that the brakes are air-operated. The Westinghouse 
system has been adopted and the necessary air bottles 
are mounted behind the driver’s cab in company 
with the fuel tanks and the autovac—see Fig. 1. 
As the operating pressure is between 70 Ib. and 80 Ib. 
per square inch, a length of hose is attached to the 
bottles by the use of which tires may be inflated. 
Only the four central wheels of the tractor are braked, 
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but as there are no inter-axle differentials, the 
braking effort is transmitted to the remaining four 
wheels, and thus the brakes virtually act on all 
eight wheels of the tractor. The brake cylinders and 
operating rods are clearly to be seen in the plan 
view drawing reproduced in the Supplement. When 
a vehicle is hauling trailers it is a matter of some 
importance that the braking should take effect 
on the trailers before the tractor. In the unit under 
discussion this desirable feature is obtained by 
having two control valves, one for the trailers and 
one for the tractor. Both, however, are operated 
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explanatory. Junction with the frame is also made 
by a swivel joint so that even when very rough 
ground is being traversed the wheels of each pair 
divide their load equally between themselves. The 
chances of wheel spin occurring are thereby reduced. 

For use on earth roads large-section, low-pressure 
tires with a simple form of tread are desirable. 
Those fitted to the machine under discussion are of 
Dunlop manufacture, 10-50in.20in. Since the 
axle loadings are remarkably low-—less than 3 tons 
per axle—it is possible to run the tires at an inflation 
pressure of 38lb. per square inch and thus to 
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FIG. 7—SWIVEL MOUNTING’ OF SPRING ON AXLE 


by the same brake pedal. The valve assembly is 
shown in Fig. 6. When the pedal is depressed, the 
rod to be seen on the right of the drawing is lifted 
and so rotates a shaft carrying two cams. As one 
of these cams is set in advance of the other, the 
valve it controls is operated first and the trailer 
brakes are applied. Further depression of the brake 
pedal brings the other cam into action also, so that 
the tractor brakes are applied. On the dashboard 
immediately in front of the driver, three gauges 


negotiate unusually steep gradients with a loose 
surface or patches of very soft ground. One 
of the photographs reproduced shows how the 
spare wheels mounted in front of the driver’s cab 
may be lowered to the: ground when required by 
disengaging a catch and unreeling a cable by rotating 
the wheel. It may also be observed in reference 
to the same engraving that should it be necessary 





at any time to start the engine by hand, two men 
operating a starting handle each are required. Under 


21'—2" Overall Length _ 

















Transport Directing Committee, a special damping 
device was incorporated in the design, but it has 
since been found that the inherent reluctance of a 
bogie construction to alter its direction of motion 
is quite sufficient to prevent the occurrence of this 
phenomenon. In order to reduce the possibility 
that when the brakes were applied the whole vehicle 
might skid only two wheels on each bogie are fitted 
with brake drums. Thus, even if the brakes are 
locked “‘ hard on” four wheels are still left revolv- 
ing. The brakes on each bogie are operated from 
an air cylinder connected with the main brake controls 
and supply bottles on the tractor by a flexible pipe 
with quick-acting connecting devices similar to 
those on railways. No brake reaction is felt by the 
springs, the force being taken by radius rods. A 
hand brake is also provided for use when the vehicle 
is not attached to the tractor. By reference to the 
engraving, Fig. 8, it will be seen that the two bogies of 
each trailer are interconnected in such a manner that 
if one swings to the left, the other goes to the right. 
Flexibility in the link is provided by springs, so 
that for slight variations of the position of one bogie 
the other is not affected. The end of the leading 
bogie is linked with the tail of the frame of the 
tractor by a draw-bar and pin and socket joints. 
In addition a triangular yoke is hinged so that it 
may drop over the draw-bar and so hold it rigidly 
in line with the axis of the bogie. When the steering 
wheel of the tractor is put on any lock there is not 
at first any effect felt by the trailer owing to the 
fact that the tractor steers on both leading and trailing 
wheels. A moment’s consideration will show that 
with this steering arrangement there is, at first, 
a tendency for the back of the tractor to swing out- 
wards rather than inwards. As scon, however, as 
the tail of the tractor begins to bear to the side 
to which the vehicle is turning, the leading bogie 
of the, trailer is revolved and the trailing bogie 
revolves in the other direction. In effect the trailer 
wheels follow exactly in the path of the wheels of 
the tractor. Thus, the driver may steer his vehicle 
closely round an obstacle content in the knowledge 
that the trailers will follow exactly in the same 
track and will not “ cut in.”” We have spoken above 
of the leading and trailing ends of the trailers. 
Actually, however, they are both double-ended, since, 
if necessary, the draw-bar and yoke are easily trans- 
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FIG. 8—-PLAN AND ELEVATION OF TRAILER OF 


show respectively, the air bottle, trailer brake 
cylinder, and tractor brake cylinder pressures. 
Mention has already been made of the compressor 
which is driven from the engine by an auxiliary shaft. 
Tt is ‘“‘ unloaded’”’ as soon as a certain maximum 
pressure is obtained in the air storage bottles. A 
mechanical hand brake is also provided. 

Turning now to another feature it will be seen 
from the Supplement that the wheels are sprung in 
pairs. A semi-elliptic spring is attached at its centre 
to the frame and at its ends to the axles. In order 
that the springs may be relieved of torsion stresses 
when the machine is traversing rough ground, the 
connection with the axles is made by the swivel 
joint illustrated in Fig. 7. This drawing is self- 
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normal circumstances, however, the electrical starter 
is used for this purpose. 


Tue TRAILERS. 


Two trailers, each carrying a paying load of 6 tons, 
are drawn by the tractor. They were both con- 
structed by R. A. Dyson and Co., Ltd., of Liverpool. 
Plan and elevation drawings are reproduced in 
Fig. 8. The eight wheels are grouped upon two 
bogies which support the body through turntables 
of a simple sliding type. One of the greatest difficulties 
encountered in drawing trailers behind road vehicles 
at moderately high speeds is the occurrence of 
‘* weaving,’ which, in bad cases, may become very 
dangerous. On the first trailers made for the Oversea 
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OVERSEA TRANSPORT UNIT 


ferred from one bogie to the other. With a trailer 
of ordinary design, it is almost impossible to drive 
straight in reverse for any distance. We are informed, 
however, that with the unit under discussion, opera- 
tion in reverse with a single trailer is well within 
the powers of an experienced driver owing to the 
special steering qualities inherent in this form of 
bogie construction. Should the driver, however, 
find it impossible to steer the trailer accurately 
enough by correct manipulation of the tractor, 
another means is provided. ‘In the side framework 
of the bogie turntables there are a number of holes, 
and on the cross bar to which the yoke is hinged there 
are two pawls like the enlarged rowlocks of a row 
boat. A pole, which is carried in cradles beneath 
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EGYPTIAN STATE RAILWAYS—CONVERTED ATLANTIC LOCOMOTIVE 
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the trailer may have its end passed between the 
‘“‘rowlocks”’ and inserted in the holes of the turn- 
table framework. At the expenditure of a good 
deal of energy a single man can steer the vehicle 
by putting his weight on the outer end of the pole. 
Two men at the ‘‘ oar ’’ perform the operation easily. 


TRIALS. 

We were privileged to witness a series of trials 
of this oversea transport unit at Farnborough on 
ground which is the nearest approach in the South 
of England to that found in the Colonies. Photo- 
graphs reproduced on page 62 illustrate the complete 
unit and some of the obstacles it was called upon 
to negotiate. ‘‘ Circling” trials were a matter of 
some interest, because an examination of the tracks 
left by the three vehicles demonstrated conclusively 
that the trailers did, indeed, follow exactly in the 
path of the tractor. It will be noticed from the 
drawings that the track of the front and rear wheels 
of the tractor is 6ft. 44in. That of the trailers is 
only 5ft. 1jin. We could not observe on any single 
occasion that the wheels of the trailers ever diverged 
outside the tracks left by the tires of the leading 
vehicle, even when “ figures of eight ’’ were made. 

A soft patch of sand was next found, and the driver 
was instructed to take the unit through it. On 
one oceasion only—when the driver changed gear 
and let in the clutch somewhat sharply—did we 
observe any wheel spin to take place, and then only 
"Incidentally, the driver was rather 
inclined to change “‘ up ”’ too early, and the manner 
in which the power unit tackled the load fully 
vindicated the claims that have been made by high- 
speed oil-engine manufacturers as to the pulling power 
of this type of internal combustion engine at low 


upon one wheel. 


speeds. 

The designers have fully realised that in an 
undeveloped country very stiff gradients may 
occasionally be encountered. The evidence that 


they have accumulated shows that the maximum 
ruling gradient that vehicles must be capable of 
climbing suggested by the oversea Public Works 
Department is 1 in 10. With its two trailers fully 
laden we saw the tractor climb a slope of 1 in 6} 
over rough, but not loose, ground, without sensible 
effort, and we were informed that a gradient of 1 in 6 
was within its powers, while it could start from rest 
on a hill of 1 in 8. A good margin of safety seems, 
therefore, to have been provided over the average 
ruling gradient. 

Any transport vehicle in the Colonies may at some 
time find itself in difficulties, and in order to extricate 
its load, this tractor can uncouple and, if necessary, 
find its way to the rear for coupling up again, even 
if in so doing it has to leave the road and encounter 
very stiff gradients. In proof of this the tractor was 
uncoupled from its trailers and set the task of sur- 
mounting several slopes with gradients up to 1 in 2}. 
Where an ordinary car is concerned, there is something 
very exhilarating about attempting a really stiff climb, 
but by comparison the tests with this vehicle were 
tame; it was too easy. In spite of the fact that the 
surfaces were such that any ordinary vehicle would 
have found them quite impracticable by reason of 
wheel spin, this eight-wheeled tractor surmounted 
them with apparent ease. Another slope with the 
extraordinary gradient of 1 in 2-1 was not attempted, 
but we were informed that the makers fully expect 
that, with a suitable distribution of the load and 
careful setting of the tire pressures, the machine will 
be capable of climbing it. Indeed, the manner in 
which it made light of a gradient of 1 in 2-28 with a 
concrete surface certainly suggested that it could 
only be wheel spin that would hinder its success on 
the slightly steeper gradient. To the motorist 
conversant with the difficulty of getting an ordinary 
car up a slope of even 1 in 4 if the surface is at all 
loose, the significance of the above figures will be 
apparent. It is intended that the tractor may, if 
required, be fitted with a power-operated winch 


so that, having climbed a gradient of, say, 1 in 2}, 





it could haul up the trailers after it and continue on 
its way. 

Later tests were simple by comparison. A demon- 
stration was made of the ease with which the tractor 
may be linked to its trailers. In this operation the 
tractor is first backed until the draw-bar pins can 
be dropped into position. The yoke is next lowered 
and, the tractor going ahead slowly, drops into 
position as soon as the draw-bar comes into line with 
the bogie axis of the trailer. Corner couplers are 
provided for use in confined spaces, and the trailer 
under such conditions is steered with the pole, 
as previously described. Lastly, the unit was called 
upon to make a circuit over roads of the roughest 
description, and demonstrated practically that it 
was not likely to fail when crossing dry river beds 
and similar obstacles. 


CONCLUSION. 


It should be observed in conclusion that the 
unit is not intended for cross-country work for which 
other more suitable vehicles have already been 
developed, notably by the Army authorities. But 
for service in the Colonies it must be capable of taking 
its load over roads that in this country would be 
classified as no better than tracks, and when fully 
loaded it must have no tendency to disintegrate 
earth roads. In this latter respect we were interested 
to observe that the passage of the vehicles, fully 
laden, over soft sand had a consolidating rather than 
a disintegrating effect, although at speed a good 
deal of dust was raised. That the mechanical 
problems in the construction of a vehicle for overseas 
use have been largely overcome in this unit there 
can be little doubt. Whether, however, the machine 
will be found economically suitable for its purpose 
remains to be seen. The problem being of some 
importance we can but wish the Oversea Transport 
Council and Directing Committee a successful out- 
come to their endeavours. Finally, we should like 
to say that we are indebted to the Oversea Mechanical 
Transport Directing Committee and the Associated 
Equipment Company, Ltd., for putting at our disposal 
the information upon which this article has been 
based. 








An Interesting Locomotive 
Conversion. 


THE express services of the Egyptian State Railways, 
which for many years have been scheduled for a speed of 
75 kiloms. per hour, are operated by ‘“ Atlantic ”’ loco- 
motives. Mahmoud Shaker Bey, the recently appointed 
general manager, has decided to speed up trains, and the 
more important expresses have consequently been 
scheduled for 90 kiloms. per hour, whilst instructions have 
been issued that any time lost, owing, for example, to 
permanent way slacks, should be regained, in order to 
preserve punctuality. 

Now the “ Atlantic ’ engines, though powerful enough 
to haul, the trains, have not very good acceleration. The 
time lost thereby, added to the delays due to permanent 
way slacks, necessitated occasional speeds exceeding 
100 kiloms. per hour—the speed which the Permanent 
Way Department laid down as the ultimate safe hmit. 
The Chief Mechanical Engineer therefore decided to 
convert one of the “ Atlantic ” engines into a 4-6-0, at 
the same time raising the boiler pressure from 160 Ib. to 
180 lb. per square inch, with a view to increasing the 
adhesion and tractive effort in order to give better 
acceleration. 

The principal features of the conversion were as follows : 

(1) Cutting the frame of the trailing horns to admit 
the larger diameter wheels. Fortunately, as the height 
of the frame is uniform for most of its length, that was 
possible. 

(2) Raising the boiler 3in. by the introduction of a 
distance piece consisting of a forged steel plate between 
the smoke-box and the saddle at the front end and a 
steel distance piece between the expansion bracket and 
the frame at the rear end. 

(3) Fitting a new set of coupling-rods which were 





forged out of locomotive straight axles, under a 2-ton 
steam hammer. 

(4) Adapting a pair of spare leading wheels for the 
trailing end. 

(5) Rebalancing of all wheels. This necessitated 
reducing the effect of the existing balance weights, and 
was done by adding counterbalance weights at the 
appropriate points. 

(6) Altering back stretcher, footplate brackets, cab 
and cab supports, damper gear, brake gear, spring gear, 
&c. This work involved building up new brackets by 
welding in certain cases to take the place of existing cast 
steel brackets. 


The axles which were used for making the side rods 
were 8}in. in diameter and 8ft. long. They were jumped 
up in order to obtain sufficient metal to form the ends, 
and were thereafter drawn out to a length of 10ft. 4in. 

The engine after conversion is illustrated above. 
The Egyptian State Railways admit that the distance 
between the driving and trailing wheels is open to criticism 
from an esthetic point of view. There is, however, no 
fault to find with the weight distribution, whilst the 
necessary side movement is provided by reducing the flange 
thickness of the driving wheels by }in., the trailing wheels 
having jin. total side play between wheel bosses and axle- 
boxes. 








Phoenix Steel. 





In the present phase of engineering many small parts 
have to be produced in large quantities by means of auto- 
matic machines, and the most appropriate material for 
their manufacture is steel. The behaviour of the metal 
in the machine is perhaps as important as that when it is 
in actual service, for the part may never be called upon to 
withstand any very great stress, while its economical 
production is of paramount importance. 

It is, of course, well known that a steel to be easy in 
machining must contain a certain proportion of sulphur, 
but that this content must be carefully controlled or the 
metal loses its physical strength. Also that non-metallic 
inclusions result in inordinate wear of the machine tools. 
These various aspects of the case have been studied 
quantitatively by Steel, Peech and Tozer, Ltd., at Temple- 
borough, near Rotherham, Sheffield, with the assistance 
of special equipment and staff. The result is a routine 
procedure whereby a steel of standard quality can be pro- 
duced consistently. Recently we paid a visit to the works 
to see the method and to study the results attained. 

In the melting shop at Templeborough there are fourteen 
80-ton open-hearth furnaces, and on the occasion of our 
visit only three were out of action, on account of their 
needing relining; but all of these are not devoted to 
making Phosnix rapid-machining steel. The capacity of 
the melting shop is 1100 tons per week. The scrap steel 
and pig iron are melted in a bath about 3ft. deep, 
with an acid lining, and samples are taken frequently 
and analysed, so that the composition of the charge 
may be controlled. The charging is effected by 
electrical machines and the furnace doors and dampers 
are controlled hydraulically, so that the melter need not 
go near the furnace more often than is absolutely 
necessary. 

As it is important that this steel should be teemed 
very quickly, the tapping hole is plugged in such a way 
that once a bar has been driven through and the steel 
begins to flow the hole is rapidly enlarged to a diameter of 
some 5in. Just at the last moment the final ingredients, 
in weighed quantities, are thrown into the ladle. The slag 
is overflowed from the ladle in the usual manner and the 
ladle taken to the casting bay. The ingots, on trucks, are 
poured from the top and here “again Tapid teeming is 
important, so a large plug hole is used in the ladle. The 
ingots are stripped and taken to the soaking pits as in 
common practice with mild steel. 

The cogging mill is one of the largest in the country and 
is of the two-high reversing type with 36in. rolls. It is 
electrically driven and is capable of rolling 12,000 tons of 
ingots per week. The bloom is cropped and passed directly 
to the billet mill, which is of the continuous type, with 
four stands of 21in. rolls and six stands of 18in. rolls. The 
billets are cut off by flying shears into 30ft. lengths and 
delivered on to a hot bed. Samples are taken from these 
billets and flattened out to make sure there are no piping 
defects. The billets are either sold outside or go to the 
Templeborough strip and bar mills, where straight lengths 
up to 300ft. are rolled and then cut into commercial 
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lengths. The strip mill has a capacity of 1500 tons a week 
and the bar mill 3500 tons a week. 

It is noteworthy that all the Phenix steel produced at 
Templeborough is rolled black, and if it is required bright 
it is sent out to firms who specialise in bright drawing. 

The tests to which the steel is subjected throughout the 


process of manufacture are severe and numerous. There 
is first the check at the melting furnace, then the test of 
the billet on the hot bed, and finally several tests of the 
finished bars. If at any one of these tests the specimen does 


character of the steel, and we saw several of these carried 
out. In the tensile test a bar jin. in diameter ruptured at 
25-8 tons per square inch and had an elongation of 32 per 
cent. on 8in. A bar 1yin. diameter had a tensile strength 
of 26-47 tons and one of l}in. diameter 25-19 tons. 
Impact tests in an Izod machine are re ly made on 
bright-drawn bars, and we noticed that samples of jin. 
bright-drawn bar broke consistently at 40 foot-pounds, 
although the specimens were taken at random. We were 
told that the corresponding figure for a black rolled bar 











HIGH-SPEED CUTTING TEST OF PHCENIX STEEL 


not come up to standard the whole batch is rejected and 
diverted for inferior purposes. 

The bars are all inspected for surface and size and from 
each billet one bar is chosen for a practical machining 
test. This test consists in turning down and screwing at a 
speed much in excess of ordinary workshop practice in a 
special turret lathe. We illustrate one of these tests in 
progress and also some test specimens. A typical example 
is the turning down of a 1}in. round bar at a surface speed 
of 200ft. per minute with a cut fin. deep, and screwing a 

















WEAR OF TOOL TESTING MACHINE 


Whitworth thread at 145ft. per minute. If the finished 
specimen shows the slightest sign of roughness the whole 
batch is rejected. In this way from 200 to 300 tests are 
made on each cast according to the size rolled. The test 
pieces thus made are ticketed and kept for reference. 
Trials have, however, been made by independent engi- 
neers at much higher speeds and cutting speeds as great 
as 409ft. per minute maintained with the production of a 
good finish. 
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would be 70 foot-pounds. We reproduce photographs of 
fractures of ordinary free-cutting steel and of Phoenix 
steel, which show the homogeneity of the latter. 

Some bars of various diameters were bent cold until 
they were doubled back on themselves, and in no case was 
there any sign of cracking. 

Another aspect from which the qualities of the steel 
may be viewed is the rate at which it wears away the edge 

















IZOD FRACTURES OF ORDINARY FREE -CUTTING 
AND PHCENIX STEELS 


of the tool used to cut it. The makers have adapted a 
machine, which we illustrate, specially to test this quality. 
In it a bar of the steel to be tested is mounted in a vertical 
spindle and is turned down at the bottom end by a knife 
tool, the angle of which is accentuated to hasten the test. 
The bar is fed down to the tool by weights, so that the 
force of the feed is constant. A lever system, pivoted on a 

















SPECIMENS SCREWED AT 145 FT. P.M. 


ball bearing against the machined surface, and a micro- 
meter determine the exact position of the cutting edge of 
the tool with respect to its initial setting, so that its wear 
can be determined. The procedure is to continue the cut 
until one and a-half ten-thousandths of an inch have been 
worn off the edge of the tool and to take the length of the 
cut then made as a measure of the wear-producing effect 


We have referred here only to such phases in the manu- 
facture and testing of Phoenix steel as we have ourselves 
witnessed ; but it was obvious, during the course of our 
visit to Messrs. Steel, Peech and Tozer’s works, that 
many other precautions are taken to ensure the consistent 
qualities of this steel, and some sulphur prints of sections, 
which we have inspected, bear out this impression. 








Lloyd’s Register Year Book. 





From the 1933-34 edition of the Register Book issued 
by the Committee of Lloyd’s Register of Shipping we 
learn that during the last twelve months there was a 
decrease of 1,902,632 tons in the steam tonnage owned 
in the world, an increase of 162,015 tons in the motor 
tonnage, and a decrease in the tonnage of sailing vessels 
and barges of 73,508 tons, making a net decrease of 
1,814,125 tons in the total tonnage for the world. Between 
June, 1931, and June, 1932, there was a net decrease of 
396,730 tons. 

The only countries showing notable increases for the last 
twelve months are :—Soviet Russia, 158,068 tons ; 
Panama, 148,621 tons; and Finland, 88,407 tons. 

The largest decreases amongst the principal maritime 
countries are :—Great Britain and Ireland, 970,936 tons ; 
Germany, 263,568 tons; Italy, 240,765 tons; Holland, 
198,383 tons ; and the United States, 188,821 tons. 

In the nine years June, 1914, to June, 1923, the net 
increase in the world’s steam and motor tonnage was 
16,931,000 tons, equal to 37-3 per cent. of such tonnage in 
existence in 1914, and the net addition since 1923 
amounts to 4,293,000 tons, equal to 6-9 per cent. of the 
tonnage at 1923. 

A comparison of the figures for 1914 and 1923. shows 
that the largest increases took place in the United States, 
11,336,000 tons; Japan, 1,896,000 tons; France, 
1,531,000 tons; Italy, 1,451,000 tons; and Holland, 
1,135,000 tons. 

Since 1923 the largest increases have taken place in 
Norway, 1,702,000 tons; Germany, 1,378,000 tons ; 
Greece, 670,000 tons ; Japan, 654,000 tons ; and Sweden, 
522,000 tons. On the other hand, the sea-going tonnage 
of the United States has decreased by 3,338,000 tons, and 
there has been a diminuton of 523,000 tons in the tonnage 
of Great Britain and Ireland. 

Since June, 1914, there has actually been a net decrease 
in the tonnage belonging to Great Britain and Ireland of 
300,000 tons, or 1-6 per cent. of the tonnage owned in 1914, 
whereas the aggregate increase of tonnage owned in other 
countries during the same period represents more than 
81 per cent. of the pre-war tonnage owned abroad. 

Notwithstanding increases of 1,855,000 tons from June, 
1921, to June, 1923, and of 1,378,000 tons since June, 
1923, the present totals for Germany are still 1,247,000 
tons below those for June, 1914. 

The present century has witnessed unprecedented 
development in the mercantile fleets of the world, the 
steam and motor tonnage having increased from 24,008,883 
tons in 1901 to 66,627,524 tons in 1933. 

The reduction in the tonnage of sailing vessels and non- 
propelled barges, &c., since pre-war times—say, June, 
1914—amounts to about 2,670,000 tons gross. The present 
percentage of such tonnage to the world’s total tonnage 
does not reach two. There are still in existence 11! sailing 
vessels of between 3000 and 3400 tons gross each. 

A considerable increase has taken place in recent years 
in the number of sea-going steamers and motor ships of 
4000 tons each and above. In 1914 there were 3608 such 
vessels, and now the number reaches 6357, of which 486 
are of 10,000 tons and above, including 72 of 20,000 tons 
each and upwards. Of the 486 vessels, 231 are under the 
British flag. 

It may be noted that over one-half of the total number 
of steamers and motor ships recorded in Lloyd’s Register 
Book are of less than 1000 tons each. The tables relating 
to steamers and motor ships show that of the motor ships 
now in existence there are 1139 of 4000 tons and above. 
Two hundred and twenty of them are between 8000 and 
10,000 tons each, and 114 are of 10,000 tons and upwards. 
There are 3023 vessels less than five years old, with a 
tonnage representing 13-0 per cent. of the total steam and 
motor tonnage. Vessels of twenty-five years and over 
amount to 9108, with an average tonnage of 1316 tons, 
compared with 2876 tons for those under five years of age. 
Of the 1137 vessels of 8000 tons and upwards now in 
existence, 273 have been built during the last five years. 
Of the tonnage owned in Great Britain and Ireland, 
14-7 per cent. is less than five years old. The countries 
having the largest proportion of new tonnage, less than 
five years old, are Norway with 28-2 per cent., Holland 
with 20-4 per cent., Denmark with 17-9 per cent., and 
France with 16-7 per cent. On the other hand, among 
the principal maritime countries Japan has only 12-1 per 
cent. and Italy 9-8 per cent.; while of the United States 
sea-going tonnage only 6-1 per cent., and of the Greek 

tonnage less than 1-2 per cent., is under five years old. 
Of the tonnage registered im Great Britain and Ireland, 

81-1 per cent. is under twenty years old, while the corre- 

sponding percentage for the tonnage owned abroad is 68-5. 

The size-group of vessels with the largest aggregate of 

tonnage is that from 4000 to 6000 tons each, comprising 

18,616,949 tons, equal to 28 per cent. of the world’s total 

steam and motor tonnage. The big liners, e.g., those of 

15,000 tons each and upwards, represent only 5-49 per 

cent. of the total tonnage ; it may be noted, however, that 

nearly 50 per cent. of such liner tonnage is owned in Great 

Britain and Ireland. 

With regard to the type of machinery used for the pro- 

pulsion of vessels, the following summary is of interest. 

The figures show the great development which has taken 

place in the use of steam turbine engines and of internal 

combustion engines. There are now 1501 steamers of 

11,022,000 tons fitted with turbine engines or a com- 

bination of steam turbines and reciprocating engines, and 

4663 vessels (including auxiliary vessels) of 10,200,000 

tons, fitted with internal combustion engines, as compared 

with 730,000 tons and 220,000 tons respectively in 1914. 

While during the last twelve months there has been an 

increase of 162,000 tons in the tonnage of motor ships, and 





of the steel. 





Routine tests are also performed on the physical 


of 21,000 tons in the tonnage of vessels fitted with steam 
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turbines, the tonnage of steamers fitted solely with 
reciprocating steam engines has actually decreased by 
1,924,000 tons. Since June, 1925, there has been an 
increase of 7,486,000 tons in the motor ship tonnage. It 
may be stated that of 8,756,832 tons of oil tankers, of 
1000 tons gross and upwards, 5,381,197 tons are steamers 
and 3,375,635 tons are fitted with internal combustion 
engines. 

While the total motor tonnage amounts only to 15-0 per 
cent, of the aggregate tonnage owned in the world (in 
Great Britain and Ireland 14-0 per cent.), the highest 
percentages are to be found in the following countries, 
viz.:—Norway, 43-0; Denmark, 39-5 ; and Sweden, 33-3. 
Among the principal maritime countries, the United States 
and France have the smallest proportions of motor 
tonnage, viz., 5-5 and 6-6 per cent. respectively. 

There are recorded in the Book 234 vessels, with a total 
tonnage of 1,802,000 tons, which are fitted with a com- 
bination of steam turbines and reciprocating engines. 
Another interesting particular is that in the case of 91 
vessels, with a tonnage of 566,000 tons, electric propulsion 
has been adopted, the motors being supplied with current 
‘from generators which are driven either by steam turbines 
or oil engines. It may be added that auxiliary electric 
drive has also been adopted in a number of other cases. 





UNDERFRAME UNDER CONSTRUCTION 


Of the 91 vessels mentioned above, 63 of 301,000 tons are 
owned in the United States. Of electrically driven vessels 
exceeding 20,000 tons, five fly the British flag, two are 
owned in the United States, and one (of 68,000 tons—as 
yet uncompleted) is owned in France. Of the 29,515 
steamers and motor ships of 100 tons gross and upwards 
recorded in Lloyd’s Register Book, 3753 are twin-screw 
vessels and 133 have triple or quadruple screws. Although 
few paddle steamers are now built, there are still in 
existence and recorded in Lloyd’s Register Book 380 such 
vessels, of 275,000 tons. 

The new Register shows that there are 3895 steamers 


of 20,053,000 tons fitted for burning either coal or oil fuel, 
of which 839 of 5,368,000 tons are registered in Great 
Britain and Treland and 1585 of 8,133,000 tons are 


registered in the United States of America. Comparing 
the respective employment of coal and oil fuel at the 
present time with 1914, it is further shown that about 54 
per cent. of the tonnage of the world’s merchant marine 
now depends entirely upon coal, while in 1914 the per- 
centage was nearly 89. The tonnage of steamers using 
coal, which in 1914 reached 43,860,000 tons, is now 
36,374,000 tons, or, say, about 7} million tons less. 

Special tables show the total tonnage of certain types of 
vessels, such information being of great service in enabling 
an estimate to be made of the tonnage available for 
general cargo and passenger purposes. The tonnage of 
the 1442 oil tankers, of 1000 tons gross and upwards, 
amounts to 8,756,832 tons; 380 of 2,269,088 tons are 
registered in Great Britain and Ireland, 389 of 2,501,738 
tons are registered in the United States, and 214 of 
1,508,033 tons in Norway. In addition, there are 106,180 
tons of tankers of less than 1000 tons each. The tonnage 
of trawlers and other fishing vessels and whalers amounts 
to 1,032,785 tons. An analysis of the vessels recorded in 
the Register Book shows that 396,537 tons represent 
tugs and salvage vessels ; ferries amount to 326,400 tons ; 
cable vessels to 78,684 tons ; while river vessels and vessels 
owned by municipal corporations and harbour authorities, 
and steam barges, dredgers and similar craft amount to 
527,774 tons. It will thus be seen that, without taking 
into account size, age or material, there are about 
11,225,000 tons of vessels which are not used for ordinary 
cargo and passenger purposes. 

Other statistical tables indicate the tonnage of ocean- 
going steamers and motor ships available for general cargo 
and passenger purposes and the tonnage owned in the world 
at various dates. 

Particulars given with regard to the tonnage lost and 
broken up show that the figures for 1932 are the highest 
on record, viz., 1,346,140 tons. The aggregate steam and 
motor tonnage broken up during the ten years 1923-32— 
8,883,000 tons—represents a yearly average of 1-4 per 
cent. of the tonnage owned. Adding to these figures the 
tonnage of steamers and motor ships lost through 
casualties during the same period—4,189,000 tons—it 
will be seen that the average wastage of sea-going merchant 
tonnage (excluding sailing vessels) only slightly exceeds 
2 per cent. per year of the tonnage owned. The total 
figures of tonnage broken up during the ten years include 
2,379,000 tons registered in Great Britain and Ireland ; 
2,581,000 tons in the United States (excluding Lake 
vessels); 1,208,000 tons in Italy; and 780,000 tons in 
France. Although as regards Great Britain and Ireland 
the tonnage broken up during this period represents a 
smaller percentage of the total tonnage owned than is the 
case in respect of tonnage owned abroad, this difference is, 
no doubt, largely influenced by the fact that considerable 
numbers of the older vessels are purchased from Great 
Britain and Ireland by other countries, the result being 
that, while of the tonnage now owned in Great Britain 
and Ireland only 18-9 per cent. consists of vessels of 
twenty years of age and above, the tonnage owned abroad 
comprises over 31-5 per cent. of vessels of such age. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WELDED WAGON UNDERFRAMES. 


Srr,—Following the account of Mr. Gresley’s welded 
wagon underframe which appeared in a recent issue of 
THE ENGINEER (June 16th), it will be of interest to your 
readers to note that a similar experiment, giving very 
satisfactory results, but achieved in a somewhat different 
manner, was carried out by the Egyptian State Railways 
a few weeks ago. 

The enclosed photographs illustrate the finished under- 
frame and the method of construction, in which a very 
rigid timber baulk framework, covered with steel plate 
and the whole bolted down to a concrete bed, was used. 
The rigid bed and the method of procedure reduced the 
possibility of warping to a minimum, and the finished 
result amply justified the system adopted. 

To test the strength of the underframe after completion, 


it was fitted up as a water tank wagon, and fly shunted 
into standing trucks at varying speeds. The severity 
of the test is indicated by the fact that the water tank 
was strained from its position, but no measurable deforma- 
tion of the underframe could be detected. 

With this encouraging result before them, the Egyptian 
State Railways propose to make further use of the 
economies resulting from welding in construction, by 
applying it to the bodywork of wagon stock. 

Not the least interesting feature of this experiment 
is the fact that the whole of the welding work was executed 
by Egyptian welders trained by the Egyptian State 
Railways. 

The welding equipment used was Quasi-Are A.C. 
transformers and regulators employing Quasi-Arc and 
Forflex electrodes. 

W. D. Knieat, 


Cairo, July 8th. Chief Mechanical Engineer. 





RAIL AND WATER TRANSPORT RATES. 


Srr,—Tradeérs complain of high rail rates. They have 
appealed to the competent authority for reductions. 
It is generally recognised that cheap transport facilitates 
trade. Furthermore, we have been told countless times 
that transport by water is much cheaper than by rail. 

But now, with a Transport Bill under debate, and with 
a Government proposal to permit railways to quote 
reduced rates in certain cases, we have appeals to Govern- 
ment and Parliament not to allow the railways to make 
reductions lest coastal shipowners and canal carriers are 
pushed out of business. Very remarkable ! 

It amounts to this. In spite of all the talk we have had 
about alleged high rail rates and how they handicap 
trade, and about alleged wonderful cheap water transport, 
we are now invited to understand that the water transport 
people cannot compete against railways if rail rates are 
reduced. 

The fact emerges that it is not true, and never has been 
true, to allege that British rail rates are unduly high, 
relatively to the service given, neither is it, nor has it 
been, true to assert that water transport is very cheap 
and can beat the railways if given a fair chance. Canal 
and coastal shipping rates were outrageously high before 
the railways came on the scene and knocked them down 
to lower levels. E. T. Goon. 

Bradfield, Yorkshire, July 18th. 





CYLINDER WEAR. 


Sir,—We have noted with interest the reprint of the 
I.A.E. Report on Cylinder Wear in THe Enatneer of 
June 23rd and 30th, and in particular the Institution’s 
findings with regard to additions of Oleic acid. 

We should be obliged, however, if you could see fit to 
place on record the fact that the addition of small per- 


centages of Oleic acid to lubricants is a patented process, |’ 


covered by British Patent 130,377, of Wells and South- 
combe. Otherwise we fear your readers may assume that 
the addition of Oleic acid is a common process or just a 
Laboratory experiment. 
Germ Lousricants, Ltd. 
Finsbury Cireus, E.C.2, July 11th. 














SIXTY YEARS AGO. 





In April, 1866, before the Royal Society, H. H. Wilde 
announced his discovery “that electric currents and 
magnets indefinitely weak could, by induction and 
transmutation, produce magnets and currents of indefinite 
strength.” The early form of dynamo made use of an 
armature revolving between the poles of a permanent 
magnet. The output of the machine was naturally limited 
by the power of the magnet. Then came the electro- 
magnetic machine, in which the permanent magnets 
were replaced by electro-magnets fed from a separate 
battery. The output of the machine was now limited 
by the power of the battery. Wilde’s initial “ discovery ’ 
was that he could use the current from a permanent 
magnet machine to feed the electro-magnets of an electro- 
magnetic machine, the current from which could be used 
in another electro-magnetic machine, and so on, each 
step resulting in the generation of a current of increased 
intensity. In his generalised statement of 1866, however, 
he clearly intended to cover a wide field, and to announce 
the principle that from a magnet of limited power it was 
possible to produce a current of any intensity, or, con- 
versely, from a current of limited intensity to produce a 
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COMPLETE UNDERFRAME 


magnet of any power. Faraday, he maintained, had 
approached the threshold of the same discovery, but 
Wilde would not admit that he had anticipated it. He 
was ready, in fact, with a quotation from Faraday’s 
lecture ‘“‘On the Physical Character of the Lines of 
Magnetic Force,” which, he said, amounted to an emphatic 
denial by Faraday of the possibility that a permanent 
magnet could ever be used to raise up a piece of soft iron 
to a state more than equal to its own. Following Wilde’s 
generalised announcement, Mr. J. Murray sent us 4 letter 
which we published in our issue of July 20th, 1866, and 
in which he pointed out an alternative method of carrying 
out Wilde’s principle. Murray, instead of using a number 
of machines in series, used but one. It had permanent 
magnets, the magnetism of which was intensified by 
passing the armature current through wires coiled round 
them. In that manner, said Mr. Murray, the amount of 
mechanical force which could be converted into electricity 
was limited only by the capacity of the iron for magnetism. 
The object of his letter was to warn would-be inventors 
that this method of operation was covered by Wilde’s 
general statement, that he himself had constructed a 
machine of the kind several years previously, and that 
it was useless for anyone to patent the idea. This warning 
went unheeded. In tbl nn 1866, Messrs. C. and 8. A. 
Varley patented a machine in which the armature current 
was led round the coils of electro-magnetic poles, an 
electric current being initially sent through the magnet 
coils to induce a small amount of permanent magnetism 
in the cores and thereby to start the building-up action. 
Exactly the same idea was patented in January, 1867, 
by C. W. Siemens, and in February of the same year Sir 
Charles Wheatstone advanced it before the Royal Society 
as an original development of his own. In a paper read 
before the Manchester Literary and Philosophical Society, 
and reprinted in our issue of July 25th, 1873, Wilde 
recounted the whole history of the discovery, and sought 
to establish his claim to priority in connection with it. 
Certainly, so far as dates of publication are concerned, 
his claim must be conceded, but only by a matter of 
months. We may to-day take it that the time was ripe 
for the basic idea to become obvious, and that it had 
occurred separately and independently to several people 
almost simultaneously in different parts of the world. 








A HYDRO-ELEOTRIC station is now under construction on 
the Niva River, Northern Russia, with a capacity for the 
first development stage of 60,000 kW. As the run off 
varies considerably, storage has been provided in Lake 
Imandra, which has an area of over 300 square miles. The 
head between Imandra and the White Sea is 425ft., which 
will be utilised by three water power stations, having heads 
of 50ft., 120ft., and 255ft. respectively. The total ultimate 
capacity of the installations of these stations will be 
about 150,000 kW. It is the second station which is now 
under construction, and which is expected to be ready for 
generating power towards the énd of this year. The 
installation will consist of four units of 15,000 kW each. 

Tue Third Industrial Heating Congress will be held 
at the Conservatoire National des Arts et Metiers in Paris 
from Monday, October 9th, to Sunday, October 15th, 
next. The Honorary President will be Monsieur Henry le 
Chatelier, whilst the actual presidency will be in the 
hands of Monsieur Walckenaer, who will be assisted by 
Messieurs Charpy and Guillet. Monsieur Pierre Couturaud 
has been elected general secretary to the Congress. The 
object of the Congress is a scientific and economic study 
of questions relating to the preparation and utilisation 
of fuels, to the heating of steam generators, furnaces, 
and industrial appliances, the utilisation of fuels in prime 
movers, and the generation and utilisation of heat and 
cold for town use. 
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Railway and Road Matters. 





THE Great Eastern Train Ferries, Ltd., after ten years’ 
service, announces that in view of adverse trading con- 
ditions and the poor results of the ferry service, consequent 
on the general decline in international trade and the 
restrictive effects of tariffs and exchanges, they have 
reached an agreement with the London and North-Eastern 
Railway Company, which has managed the ferry service, 
to acquire the business. 


THERE has, from the railway historian’s point of view, 
been a very interesting correspondence lately in The 
Times. It relates to Bradshaw, the June, 1933, issue of 
which is entitled No. 1199. That suggests that the 
centenary of its publication is near, but that is not so, as 
the first issue was dated October 19th, 1839. The anomaly, 
which Messrs. Blacklock, the publishers, cannot explain, 
= that in 1845, issue No. 40 was followed immediately by 

o. 141. 


At the end of last week the Great Western Railway 
Company removed two of its import cranes from alongside 
the Roath Dock warehouse, Cardiff, to the top of the East 
Dock, where they will be utilised. The cranes were lifted 
from their position by the company’s floating crane of 
120 tons, which was then towed to the new site, the cranes 
being dropped into their new position. At the Roath 
Dock the company has installed three new electric 3-ton 
cranes for handling general cargo. . 


Ir is officially announced that, as from July Ist, Mr. 
W. Wood became the assistant signal and telegraph 
engineer, London, Midland and Scottish Railway, in 
succession to Mr. P. D. Michéd. Mr. Wood was, as we 
related on February 17th, the electrical engineer, Scotland, 
London and North-Eastern Railway, and his appoint- 
ment there as principal assistant to the signal and 
telegraph engineer, L.M.S., was in anticipation of his 
succeeding Mr. Michéd on his retirement on reaching 
the age limit. 


THE South African Railways’ report for the year ended 
March 31st, 1932, has an instructive paragraph which is 
so self-explanatory as to need no introduction. It records 
that wider attention has been given to the motor trolley 
gang method of maintenance on branch and secondary 
lines. The results obtained where this method had already 
been introduced indicated that its extension to other 
sections would bring about economies without in any way 
impairing the standard of maintenance laid down and, as a 
result, the “‘ flying gang ” system, as it is known, has been 
widely adopted throughout the Union and further exten- 
sions are contemplated. 

THE L.M.S. Railway Company has now completed and 
brought into use the important improvement scheme which 
for some time past has been in progress on the main 
West of England line between Bromsgrove and Stoke 
Works Junction, where the running tracks have been 
quadrupled for a distance of 2} miles. The new scheme 
will afford considerable relief to the heavy passenger and 
goods traffic passing over this line between Derby, Bir- 
mingham, and Bristol. A new coaling stage has also been 
provided to accommodate the “‘ banking ”’ engines main- 
tained at Bromsgrove for assisting trains up the Lickey 
Incline and the working of the latter length of line, which 
is 2 miles of 1 in 37, has been improved by the provision 
of some semi-automatic colour light signals. 


HEREIN, on February 3rd, we mentioned that on 
January 28th there was a collision at Three Bridges, 
Southern Railway, between an electrically operated 
passenger train and a standing goods train. The accident 
was inquired into by Lieut.-Colonel Anderson, whose 
report thereon was issued on July 13th. The passenger 
train had been pulled up, because of the presence of the 
goods train, at an automatic signal, which, under the 
regulations for automatic signalling, he was allowed to 
pass after standing at the signal for three minutes. He 
then saw ahead of him a signal at “clear,” which he 
assumed was his, and so relaxed the caution the rule 
just named called for. But that signal was for the goods 
train, and, unfortunately, the strong beam of light from 
the signal, which was of the colour-light type, drowned 
the red tail lights of the goods train, and the latter was 
overlooked and the collision resulted. 


It is with much regret that we have to record the sudden 
death, on July 14th, of Mr. C. T. Cramp, the general 
secretary of the National Union of Railwaymen. Not 
only have the men to mourn a very capable leader, but 
the railway companies have lost a good friend. He had 
that good gift, so necessary for officers of trade unions, 
of being able to see the other side’s point of view, and 
he was particularly happy, and successful, in his negotia- 
tions with the railway companies. He had rendered 
useful public service also, as he was,a member of the 
Post Office Advisory Council, and of the Royal Commission 
on Lotteries and Betting. Mr. Cramp’s railway career 
was spent on the Midland Railway, and he became 
the industrial general secretary of the N.U.R. in 1920, 
and when Mr. J. H. Thomas was, because of his support 
of the National Government in the autumn of 1931, 
forced to resign the position of political general secretary, 
both offices were combined under Mr. Cramp. 


WHEN, from time to time, we have had occasion to 
refer to what we have considered the undue sympathy 
of the Coalition Government for railway labour in its 
relation with railway administrations, we have praised 
the men for rejecting the proposals made to them, and 
preferring instead to trust the companies. It cannot too 
often be said, to the credit of the men, that the intention 
of the Lloyd George Coalition Government was to provide, 
in the reorganisation of the railways, for “ the advantage 
of assistance, co-operation, and advice from the workers 
in the transportation industry ’—we quote from the 
National A mt as to railway wages, signed on 
March 27th, 1919. We are led to revive this subject 
by a delegate to the recent Annual Congress of the National 
Union of Railwaymen having said that the Central and 
National Wages Board were embodied in the Railways 
Act, 1921, “‘ largely as the result of a bargain, whereby 
the railway trade unions waived an offer from the Govern- 
ment for representation of the employees to be on the 


Notes and Memoranda. 





A GENERALLY accepted method of testing female screw 
threads is to cast a male counterpart in plaster of Paris. 
Recent experiments carried out by the National Physical 
Laboratory, however, have shown that dental paste fulfils 
the requirements of such tests and has proved very satis: 
factory in respect of the smaller sized screws. 


A BRIDGE of 170ft. span has been built by the Swiss 
Federal Railways entirely by the Quasi-arc system of 
welding and has been in service for eighteen months, 
during which time some 21,000 trains have passed over it. 
It is to be kept in service for another six months and then 
taken away and loaded to destruction, while imens 
will be taken from each joint for examination and testing. 


Some experiments carried out by Messrs. P. D. Mo " 
H. G. Taylor, and W. Lethersich, and communica’ to 
the Institution of Electrical Engineers, show that if a 
metal disc 6in. in diameter is placed above the lamp- 
holder of a pendant electric lighting fitting the heat com- 
municated to the insulation of the flexible wire can 
reduced, in the case of a 60-watt lamp in a conical shade, 
from 57-5 deg. Cent. to 23 deg. Cent. 


Accorpine to Mr. S. E. Britton, when hot water in 
quantites was required, electricity at 4d. per kW—the 
price charged in the Chester district—showed an economy 
on the cost of coal. The absence of coal, dirt, attention, and 
labour brought further material advantages. Electricity 
in the homestead was invaluable. When applied to the 
dairy it enabled a maid to be dispensed with throughout the 
year. The resultant saving in wages and keep would more 
than meet the cost of electricity. 

Ir is estimated that more than 76 per cent. of the 
Canadian manufacturing industries use electricity as their 
motive power. Steam as a generating force is steadily 
decreasing. Of the thirty-five principal manufacturing 
industries, the latest available returns show that more 
than one-third are more than 90 per cent. electrified and 
twenty-seven have a ratio of more than 80 per cent. In 
1932 the amount of electric energy used in the Dominion 
was 15,347,218,000 kWh, an increase of 243,387,000 kWh, 
or 1-6 per cent., compared with 1931. 


To minimise the risk of spalling in firebricks, the follow- 
ing points are, according to the Chemical Trade Journal, 
of importance :—(a) Lighting up should be done with coal 
fires; wood and oil waste give too much flame for the 
surface of the cold brickwork. (b) The slowest practicable 
heating and cooling of the bricks under 800 deg. Cent, 
(c) The use of bricks of standard sizes in place of large 
special shapes, and of shapes with severe changes in mass 
and section. (d) The adoption of special quality bricks 
where very fast heating and/or cooling cannot be avoided. 

As an example of the use of numerous individual motors 
for the different drives, feeds, and clamping arrangements 
of machine tools, Mr. J. W. Harper, of the General Electric 
Company, stated that a 100in. boring mill is now being 
built that will have a total of eighteen motors, ranging in 
size from } horse-power up to 200 horse-power. A 60in. 
slotter will have sixteen motors. In addition to operating 
the various speeds and feeds, these motors are used for 
clamping, elevating heads, driving pumps, &c. Their use 
makes for a simpler mechanical design and a reduction of 
the non-productive time of the machine. 


THE Siemens and Halske Company, of Berlin, has 
recently completed for the Compania General de Industrias 
y Transportes, of Buenos Aires, what is stated to be the 
highest powered travelling cable testing outfit so far 
constructed, it being designed for testing cables up to 
300 kV to earth. The outfit comprises three road vehicles, 
the hauling tractor, a large four-wheel covered trailer con- 
taining the transforming apparatus, and a smaller trailer 
equipped with a power generating plant, the latter con- 
sisting of a 16 H.P. four-cylinder petrol engine coupled to 
a 10-kVA alternator. The equipment of the large trailer 
comprises a transformer, two condensers, a mercury 
rectifier, and special switchgear. 

REFRACTORIES, especially fire-bricks, are usually 
regarded as tough and robust materials, but it is necessary 
to remember that they possess inherent brittleness in con- 
sequence of their being partially vitrified bodies containing 
varying amounts of glassy material. Bricks which are 
roughly or carelessly handled are bound to lose chips and 
corners. A certain amount of chippage is inevitable, but 
it is surprising how a little care in handling can reduce the 
chippage to a minimum. The use of rubber-tired wheel- 
barrows is a great advantage, as it eliminates excessive 
jolting, specially when crossing rails and uneven surfaces, 
apart from their being much easier to use than the old- 
fashioned barrows with steel tires. 


AN unusual heat engine—possibly the only one in the 
world that transforms heat energy directly into mechanical 
energy—has, says Machinery, been devised by the West- 
inghouse Electric and Manufacturing Company for 
exhibition at the Chicago World’s Fair. A tiny bi-metal 
disc snaps from concave to convex as its temperature is 
raised to about 400 deg. Fah., and snaps back to concave 
when it is cooled below 255 deg. Every ten seconds the 
“‘ kick ” of these snaps tosses the disc, which is fastened to 
a freely swinging arm, to and fro between a highly heated 
stove-like cylinder on one side and an ice-cold cylinder on 
the other. A maximum speed of 2000ft. per second is 
reached, or about 23 miles a minute. 

THE sodium lamp is, says M. Luckiesh, of the General 
Electric Company, of Cleveland, Ohio, in the experimental 
stage. Its light is practically monochromatic. A very 
slight amount of continuous-spectrum light is present, but 
practically all the light is confined to the well-known 
yellow double line. It, then, is quite practically mono- 
chromatic and quite satisfactory as to wave length of 
visible radiation. Being monochromatic, colour contrasts 
generally cease to exist under it and all the advantage of 
colour contrast—which is generally considerable—dis- 
appears, to be replaced more or less by brightness contrast. 
A decision in regard to the influence upon contrast must 
await a more elaborate research which is under way. 
However, the extreme distortion of colour values seems to 
relegate sodium light to low-intensity lighting fields, such 





Miscellanea. 





A NEw motor lifeboat for Dungeness has just arrived 
from Cowes. 


A system of motor passenger boats is being organised 
for Sydney Harbour, Australia. They will have a speed 
of 25 miles an hour. 


E1axt locomotive engines, built by the North British 
Locomotive Company, Ltd., Glasgow, were loaded on 
July 4th for shipment to China. 


THE Longsleddale tunnel aqueduct, in the Lake District 
of the Manchester Corporation, has just been finished. 
It is said to be the longest in the world. 


A sopruM vapour electric lamp, which is suitable for 
interior illumination, is said to have been developed by 
the Westinghouse Company in America. 


THe Albanian Government has granted to Naylor, 
Benson and Co., of London, a charter for fifty years for 
working the extensive ore deposits in Northern Albania. 


Puians for establishing a northern Transatlantic mail 
and passenger aerial service, probably following the route 
of the Italian “‘ Armada,” are being discussed in New- 
foundland by Great Britain, Canada, and the United 
States. 


THe Dominion Bureau of Statistics at Ottawa, in a 
report dealing with ‘‘ The Petroleum Products Industry 
in Canada, 1932,’ records an output value during the 
year of 71,697,757 dollars, as compared with 76,158,644 
dollars in 1931. 


THE electrolytic plant of the Dneiper Aluminium 
Combine started work on June 10th. The annual capacity 
of the plant will be 40,000 tons, or one-fifth of the world 
output of aluminium. The unit of eighty baths now 
functioning is the first series. 


THE Report of the Electricity Commissioners shows that 
the Clarence Dock power station is the most efficient in 
the country, with a thermal efficiency of 24-72 per cent. 
on @ load factor of 43-0. The highest load factor is that 
of Chadderton, Oldham, with 75-0. 


Durtn¢ the first three months of this year the output of 
electrical energy of the public utility companies of the 
United States increased by 5 per cent., as compared with 
last year. The Westinghouse Electric Manufacturing 
Company announces a 5 per cent. increase in wages and 
salaries. 

Tue North-Eastern Marine Engineering Company, 
Wallsend, has booked contracts for converting to super- 
heating the ‘‘ Nyanza,” belonging to Messrs. McIntyre 
and Co., Glasgow; and the ‘* Nagara,”’ owned by the 
Royal Mail Lines, which will make six vessels in hand by 
the firm for these machinery improvements. 


A NEw bridge over the Pearl River, Canton, is of the 
Scherzer rolling type. It is 600ft. long and 60ft. wide, 
and consists of two stationary spans, each 220ft. long, 
and a movable central span (two leaves) of 160ft., with 
a@ central roadway 40ft. wide flanked on either side by 
10ft. footways. There is a depth in the navigation 
passage of 35ft. at mean high water. The bridge has 
taken thirty-eight months to build at a cost of 1,032,000 
taels. - 


In order to meet orders for electric locomotives required 
for the lines to be electrified under the second Five-Year 
Plan, a new factory is being erected at Kashira, near 
Moscow, which, when completed, will have an annual 
capacity of 1200 locomotives, the electrical equipment 
of which will be constructed at the Dynamo Works, 
Moscow. According to present intentions, 4000 electric 
locomotives will be required by the beginning of 1938, 
but many of these will be constructed at the Kolomna 
Works. 


Work has been started on placing the concrete for the 
Golden Gate Bridge at San Francisco. The bridge will 
consist of a 4200ft. suspension span between towers 
746ft. high above water level, with balanced 1125ft. 
side suspension spans and a steel viaduct structure 
aggregating a total length of 9217ft. The structure will 
be 90ft. wide between stiffening trusses, including a 
60ft. roadway and two lift. sidewalks carried along the 
top-chord level of the trusses. The cables will be 36}in. 
in diameter. 


Two new electric steam boiler installations made at 
Montreal recently are installed in the Turcot works of 
the Canadian Car and Foundry Company, Ltd., and at 
the Ste. Justine Hospital. The Canadian Car and Foundry 
boiler is stated to have a capacity of 5000 kilowatts, 
and it will develop steam for process work. The Ste. 
Justine Hospital boiler, of 2500 kilowatts capacity, will 
provide steam for use in connection with the hospital's 
laundry, sterilising, cooking, heating, &c. Both boilers 
will operate twenty-four hours daily during the six 
summer months and twelve night hours in winter. 


ImporTANT finds of nickel ore have, says the Chemical 
Trade Journal, been made recently in the Petsamo district 
of Northern Finland. The biggest reserves discovered 
so far are at Kaulatunturi, and are believed to contain 
about 1,600,000 tons of ore with an average nickel content 
of about 1-43 per cent. and a copper content of about 
1-29 per cent. It is far from certain, though, that the 
largest and best fields have yet been discovered, for the 
prospecting operations are still comparatively in their 
infancy, whilst occurrences of ore containing as much as 
4-36 per cent. of nickel and 7:93 per cent. of copper 
have been found on individual diamond drillings. 


Ar the summer meeting of the National Smoke Abate- 
ment Society, held in London last week, Mr. R. J. Schaffer, 
of the Building Research Station, said that that Depart- 
ment was engaged in a special study of the weathering 
of building stones, so that ultimately the selection of 
materials and the application of methods for minimising 
decay might be founded on a sound and reasonable 
basis. The efforts of industrial concerns and municipal 
authorities to limit industrial smoke could not achieve 
more than a partial cure, because the domestic fire was 
to be considered of as much consequence as the industrial 
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DOCKS FOR GIANT SHIPS. 


Is the great expenditure incurred by certain port 
authorities in making provision for a possible 
increase in the draught and other dimensions of 
large Transatlantic liners justified by the present 
position of world trade and the near future of world 
shipping? This is a question which must have 
occurred to some of our readers who have studied 
the recent series of articles in these pages descrip- 
tive of the great port works carried out during the 
past few years at Southampton, Le Havre, and 
some other ports. It is perhaps useful, and it is 
certainly interesting, to review the progressive 
increase in the dimensions of great ships that has 
taken place since the beginning of the present 
century, and to consider the probability or other- 
wise of further increase in maximum dimensions 
in the future. The period of fifteen years which 
preceded the war was marked by great advances. 
In 1910 the largest merchant ship afloat was the 

.“* Mauretania,”” of 30,696 gross tons, which was 
launched in 1906, and is 762ft. long and 88ft. beam ; 
but, excluding Transatlantic liners, the largest 
cargo-carrying ship did not then exceed 13,000 
tons. In 1914 merchant ships far exceeding the 
dimensions of the “‘ Mauretania ”’ were either afloat 
or building. The dimensions of the largest of these 
ships, the “‘ Majestic ”’ (ex ‘‘ Bismarck ’’), laid down 
before the war but not completed until 1921, are 
56,621 gross tons, 915-5ft. length, 100-1ft. beam, 
and maximum draught 38-9ft. The ‘“‘ Leviathan ” 
(ex “ Vaterland ”), which made her first voyage in 
1914, has been loaded to41ft.draught. Since1914no 
ships of greater dimensions than the largest of those 
built or building at that date were laid down until 
the French liner “‘ Normandie ” and the Clydebank 
Cunarder were begun in 1930. The ‘‘ Normandie,” 
of about 75,000 gross tons, launched at St. Nazaire 
in 1932, is 1027ft. long overall, 117-5ft. beam, and 
will have a mean load draught of 36-6ft. The 
corresponding dimensions of the Cunarder, which 
at present lies in a state of suspended animation 
on the stocks at Clydebank, are approximate gross 
tonnage 73,000 and length 1018ft. The intended 
draught of the Cunarder has not yet, so far as we 
know, been made public, but it is unlikely to exceed 
that of the “Leviathan.” We believe that the 


present tendency in the design of merchant ships 


‘| largest class is of the utmost importance to the 


6o}son. It is obvious then that the problem of pro- 
60| viding port accommodation for shipping of the 


of the largest class is in the direction of increased 
breadth rather than draught, and it is significant 
that as yet the construction has been of no 
ship which will draw more water than the “ Levia- 
than ’’ when fully loaded. 

Obviously, the question of the depth of water 
for which provision is to be made in port works 
destined for the accommodation of ships of the 


dock and harbour authorities concerned. The cost 
of constructing port works in general increases 
approximately as the cube of the depth of water to 
be provided. The enunciation of this empirical 
law was first made by Sir Leopold Savile ten years 
ago, and, within limits, it is of general application, 
and sufficiently correct for the purpose of compari- 


largest class may become one of balance between 
the relative economy of ships of large draught and 
cargo capacity and the capital cost of port con- 
struction. At Southampton the deep-water quay 
recently brought into use has a depth in the berths 
alongside it of 45ft. at low water and a giant dry 
dock has been built with a depth of 484ft. over the 
blocks at high water of spring tides, and nearly 
47ft. at high water of neap tides. The internal 
length of the dry dock, 1200ft., is greater than that 
of any other dry dock in the world, and the width 
of the entrance, 135ft., is only surpassed by that 
of the St. Nazaire dry dock, opened in 1932, which 
is 164ft. wide. In the latter case, however, the 
dry dock also serves the purpose of an entrance 
lock to an enclosed basin. It is in regard to the 
provision of depth that the dimensions of the South- 
ampton dry dock are so exceptional. Although 
the depths over blocks and sills at spring tides are 
greater in the large dry dock at Le Havre than at 
Southampton, the depth available at high water 
of neap tides in the case of Southampton far 
exceeds that of any other dry dock in the world. 
Turning to Continental ports, we find that quays 
for Transatlantic liners at Le Havre, completed as 
far back as 1928, have a depth in the berths of 
over 48ft. at low water of spring tides and of 74ft. 
at high water of equinoctial spring tides. The 
depth of the approach channel at Le Havre is at 
present about 33ft. at low water of spring tides, 
and further deepening to 39ft. is in progress. At 
Cherbourg a quay with a depth alongside it of 
43ft. at low water spring tides was brought into 
use this summer, and the access channel has a low 
water depth of over 37ft. The new deep-water 
jetty for Transatlantic liners at Verdon, near the 
mouth of the Gironde, has 43ft. of water alongside 
at low water, and the channel now being dredged 
through the Gironde bar will, it is expected, soon 
have a depth of 37ft. at the same state of tide. In 
the harbour of New York a minimum depth of 
40ft. in the bar channels is only maintained by 
constant dredging, and at Liverpool intensive 
dredging in the approaches to the port has hitherto 
done no more than secure a depth of 26ft. to 27ft. 
at low water, although the depths in the dock 
entrance channels and in the inner anchorage are 
considerably greater. Such a depth as 45ft. at low 
water alongside ship quays is now not an un- 
common provision in ports which receive, or hope 
to receive, the largest class of ocean shipping, and 
there is no doubt that, if Southampton is to con- 
tinue as a principal port for such ships, the depth 
which the Southern Railway Company has pro- 
vided at its new quay is justified. 

The question with which we prefaced theseremarks 
is, however, not so readily answered in relation to 
dry docks. When in 1930 the question of dry dock 
accommodation at Southampton forthe new Cunard 
ship then laid down was under consideration, the 
alternatives which faced the Southern Railway 
Company were either to construct a dry dock or 
to enlarge the existing floating dock at that port. 
The maintenance of the latter and the frequent re- 
dredging of the berth in which the dock is moored 
are both far more costly than had been expected 
when the floating dock was built, and the decision 
of the company in favour of the construction of a 
new dry dock was not unexpected. But the dimen- 
sions of the dock now provided at Southampton 
far exceed the actual requirements even of the 
giant Cunarder. It is unlikely that the railway 
company would have embarked on the expense 
of such an undertaking if it had not been encouraged 
to do so by the passing of the Development (Loan 
Guarantees and Grants) Act of 1929, and by the 
grant of a considerable subsidy by the Treasury 
under the provisions of that Act. The total cost 
of building the dry dock has not been stated 
officially, but a figure of two million pounds has 


that, if this includes all the cost of equipment, it 
is probably not far from the truth. Critics may 
say that, even in these days, a depth of nearly 
47ft. over the blocks at lowest high water is an 
unnecessary extravagance, and that the other 
dimensions of the dry dock are too liberal, having 
regard to all the conditions. It may be that the 
company, in determining these dimensions, was 
influenced by its experience since the Trafalgar 
dry dock was completed and opened in 1905. This, 
the largest dry dock at Southampton until the con- 
struction of the new dock, was originally 860ft. 
long internally and 90ft. wide at the entrance ; 
yet it had to be enlarged soon after its corapietion 
to keep pace with the growing dimensions of Trans- 
atlantic shipping, and it was again lengthened in 
1912 to take in the “ Berengaria”’ (ex ‘‘Imperator’’), 
which it was then able to do witha margin of nomore 
than a few inches. Even these successive enlarge- 
ments proved insufficient to keep pace with the 
demands of shipping, and in 1922 the railway com- 
pany had to make provision by means of a floating 
dock for docking at Southampton such ships as 
the “ Majestic ” and “‘ Leviathan,” which are too 
large to enter the Trafalgar Dock, whose present 
dimensions are:— Length, 912ft.; width of 
entrance, 100ft.; and depth at high water of 
spring tides, 35ft. over sill. 

Whether the locking up of the large additional 
capital sum represented by the difference in cost 
of the Southampton dry dock, as built, and of a 
dock of more modest dimensions, but still suffi- 
ciently large to take in the new Cunarder, is 
justified financially is a matter about which there 
may be, quite justifiably, differences of opinion. 
We recall the history of the large dry dock at 
Avonmouth, very different from that of the 
Trafalgar dry dock at Southampton to which we 
have referred. The dock, opened in 1908, has an 
available length of 875ft. and an entrance 100ft. 
wide ; yet it has, we believe, never been called 
upon to take in a ship exceeding 550ft. in length or 
70ft. beam. It is obvious that in this case a large 
part of the capital expenditure on the dry dock, as 
well as of the operating charges, has hitherto been 
unremunerative. To put the matter concretely, 
the cubic content of the Avonmouth dock is more 
than 50 per cent. in excess of that of a dock quite 
big enough to take in the largest ship that has 
offered since 1908. It seems to us that the crucial 
question which a dock authority must answer when 
faced by such a problem as that which confronted 
the Southern Railway Company in 1931, when the 
dimensions of the dry dock were settled, is whether 
within the next fifteen years, such ports as South- 
ampton, New York, Cherbourg, and Bremer- 
haven, are likely to provide in their approach 
channels and alongside their quays depths of water 
commensurate with the intended depth in the dry 
dock. It must be supposed that the directors of 
the railway company envisaged very considerable 
increases in these depths and in the maximum 
draught of Transatlantic liners, when they decided 
to provide 47ft. of water over the blocks of their 
dock at a neap tide high water. Yet it is signi- 
ficant that the maximum loaded draught of any 
merchant ship has not increased since 1914 when 
the “‘ Leviathan ’’ was put into service. 


A New Express Locomotive. 


FoLLow1ne closely in general design along the 
lines laid down by Mr. Churchward when the 
“‘ North Star ’’ was built for the Great Western in 
1906, a new locomotive has just left the Crewe 
works, intended for express passenger traffic on the 
London, Midland and Scottish Railway. This 
engine, which we briefly described and illustrated 
in our issue of July 7th, weighs 104 tons without 
the tender, and has the distinction therefore of 
being the heaviest locomotive ever built for fast 
passenger service in this country. It is of the 
‘* Pacific” type ; a fact which interests us, for, if 
reference be made to our impression of August 12th, 
1927, it will be seen that we then said, when dis- 
cussing the “ Royal Scots,” in conjunction with 
the then new Collett and Maunsell ten-wheelers, 
that they probably marked the limit in size and 
power with the 4-6-0 wheel arrangement. 

As we have mentioned, the new design initiated 
by Mr. Stanier follows that adopted by Mr. Church- 
ward. This is broadly true, though to be more 
accurate it would appear that the actual model 
upon which Mr. Stanier has based his engine is the 
more recent “ King ”’ class. In fact, in all the four 
attributes which go to furnish high tractive effort, 
namely, the cylinder dimensions, wheel diameter, 
steam pressure and adhesive weight, this new 








been mentioned in this connection, and we think 





engine is absolutely identical with those mentioned. 
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In the matter of boiler design, however, a departure 
of importance has been made. We refer to the 
wide fire-box made possible by the wheei arrange- 
ment, and the large grate area thereby provided. 
In the proportions of the heating surfaces there are 
points of interest. For so large a boiler the com- 
bined total of 3083 square feet seems small. Of 
this total, 370 square feet are contributed by the 
superheater, which thus forms only 12 per cent. 
of the whole, which may be compared with the 
18 per cent. of the ‘‘ Royal Scots,’’ the 20 per cent. 
of the G.N. ‘ Pacifics,” with the same evapo- 
rative surface, and the 23 per cent. of the N:E. 
‘‘ Pacifics,”’ with smaller evaporative surface. The 
official note describing the engine refers to the 
superheater as of “ special design so proportioned 
as to give sufficient superheat combined with 
maximum evaporation.” What is “ sufficient 
superheat’’? If low, then for a given power a 
greater weight of steam must be passed through the 
cylinders and considerable evaporative capacity 
is important. Conversely, if a high degree of 
superheat is attained, then a less weight of steam is 
required, and the value of a boiler as a means of 
simply turning water into steam is reduced ; in 
other words, evaporative capacity assumes less 
importance. The truth of this can be well estab- 
lished if we carry our minds back to two former 
designs also built at Crewe. We refer to the 
Whale ‘ Precursors,” and to practically similar 
engines constructed a few years later by Bowen 
Cooke, which, although having 23 per cent. less 
evaporative heating surface, were capable of 
developing considerably more sustained power, as 
reference to the performance of both engines will 
readily show. The greater capacity for the same 
engine weight was in this instance entirely due 
to the high steam temperature, and was, pre- 
sumably, obtained with a less evaporation of 
water. Mr. Stanier has, no doubt, excellent reasons 
for adopting what seems to be a rather low super- 
heater area, and we shall await with interest a 
report of the water rates obtained per unit of 





power developed by his locomotive on trial. 
A further feature in the design of the boiler 
which will not escape notice is the tube length. 
It is greater than usual, but the arrange- 
ment of the wheel base to suit the weight 
distribution probably has something to do with 
this. The use of a combustion chamber would 
have increased the fire-box volume and the direct 
heating surfaces, and at the same time shortened 
the distance between the tube plates, but, on the 
other hand, more stayed surfaces would have been 
introduced, which was possibly considered in- 
advisable. 

Compared with the ‘‘ King ”’ class, while having 
the same nominal tractive effort, this new engine, 
with its larger boiler capacity, may be expected 


‘to exert a higher pull at speed, and should develop 


more power than its predecessors the ‘“ Royal 
Scots,’ to which in certain basic proportions it 
bears a rather marked resemblance. For instance, 
on the basis of engine weight per pound of tractive 
effort, both are practically alike, the figures being 
for the “ Scot ” 5-73 and for Mr. Stanier’s engine 
5-82, while the engine weights per square foot of 
total heating surface work out at 75-3 and 76 
respectively. For a “Pacific” the last figure 
seems rather high when compared with that 
of other engines having the same wheel arrange- 
ment. However, as we have already said, the 
boiler for its size has a relatively small amount 
of heating surface, while at the same time 
there may be other features in the design as 
a whole which account for some increase in weight. 
As we have not seen the drawings, we cannot 
express more concrete opinions. That this engine 
will give a good account of itself from the point of 
view of haulage, we have little doubt, and we shall 
be interested to learn in due course what proportion 
of maximum tractive effort can be produced at 
high speeds, and to know how it compares with its 
predecessors the “‘ Scots’ in the consumption of 
water and coal per unit of effective power 
developed. 








The International Congress on Large Dams 


No. 


bere first International Congress on Large Dams 
assembled in Sweden at the end of June and was 
continued in that country and in Norway until the 
close of the meeting in Oslo on July 8th. The Con- 
gress was organised by the International Commission 
on Large Dams, which is a quasi-independent sub- 
sidiary of the World Power Conference. The Scandi- 
navian meeting of the Congress was held under the 
presidency of Monsieur G. Mercier, the Chairman of 
the International Commission. Two of the Vice- 
Chairmen of that body, Mr. W. J. E. Binnie and Mr. 
H. E. Gruner, of Basle, also attended the Congress 
and presided at some of the sectional meetings. The 
Vice-Presidents of the Congress were Mr. Axel 
Kkwall (Sweden) and Mr. K. Baalsrud (Norway). 

Four questions had been selected by the Executive. 
Committee of the International Commission for dis- 
cussion at the Congress, namely :— 


[.—CoNcCRETE Dams. 
(a) Deterioration by ageing in the concrete of 
gravity dams. 
(6) Influence of internal temperature and dis- 
tortion of gravity dams. 


Il.—EartH Dams. 


(a) Research methods to ascertain whether a 
given material is suitable for use in the construction 
of an earth dam. 

(6) Study of the physical laws governing the 
infiltration of water through the dam and thé sub- 
jacent soil. 

Forty-six reports from sixteen countries were sub- 
mitted for consideration, and the discussions took 
place at Stockholm on June 30th and on July Ist, 
and at Trollhattan on July 6th. We refer hereunder 
to some of the papers and print the text of the con- 
clusions adopted by the several sections at the close 
of the discussions. 

Between the meetings in Stockholm and the con- 
cluding meeting in Norway visits were paid by. those 
attending the Congress to many hydro-electric power 
stations and dams in Sweden and Norway. Among 
the works visited were the dam and power station at 
Sillre, to be completed this year, the Hammarforsen 
dam, and the new works at Krangede, in the province 
of Jamtland, which include the largest rock tunnel 
hitherto constructed in connection with a hydro- 
electric power plant. Among other plants inspected 
in Sweden were those at Bullerforsen, Forshuvud, 
Kvarnsveden, Lilla Edet, Trollhattan, and Vargén ; 
the last a new station, the first unit of which is 





I. 


expected to be brought into operation early in 1934. 
In Norway dams and power stations were inspected 
at Vamma and Mérkfoss-Solbergfoss, and after the 
close of the Congress some of the members partici- 
pated in further tours of inspection in Norway, 
which afforded opportunity for examination of many 
of the most important dams and power plants in that 
country. , 
QuEstTIon I-(a). 

The general reporter on this question was Lieut.- 
Colonel Axel Ekwall, the Engineer-in-Chief of the 
Swedish Royal Board of Waterfalls. Of the six 
reports submitted, the most interesting (No. 40), by 
Mr. C. F. Groner, of Oslo, gives an account of the 
successful repair carried out on the Ringedals Dam 
in Norway. Thjs dam, of gravity type, is one of the 


.| largest in Scandinavia and is situated near Hardanger. 


It was built during the period 1912-1918 and has a 
maximum height of 35m. and a length of 521 m. 
The volume of the concrete and masonry is about 
80,000 cubic metres. The surface of the dam on the 
upstream side is about 9800 square metres and has a 
southern exposure. The reservoir serves for storage, 
the water level being variable. The dam is for con- 
siderable periods in every year more or less dry, the 
lowest level occurring usually in April. When the 
dam was constructed unsuitable grading of the aggre- 
gates, as well as an insufficiency of cement used in 
mixing it, resulted in a porous and unsatisfactory 
concrete. Considerable and gradually increasing 
leakage was evident for many years, and the owning 
company decided in 1928 to prevent further disinte- 
gration of the concrete by the construction of a thin 
slab of reinforced concrete parallel to, but entirely 
free from, the upstream face of the dam. The slab 
carrying the direct pressure of the water is supported 
by struts resting against the face of the dam and is 
able to expand and contract in its own plane inde- 
pendently of the dam. The fact that the reservoir 
could be emptied during certain seasons of the year 
made the carrying out of this work comparatively 
easy. The reinforced concrete slab is placed at a 
distance of 2m. from the upstream face of the dam 
and is well keyed to the rock at the base. All fissures 
in the bed rock were, before the construction of the 
slab was begun, injected with cement under pressure. 
The concrete, both in the slab and in the struts, con- 
tains 410 kilos. of cement per cubic metre. Some part 
of the deterioration of the concrete in the original 
dam was no doubt due to the nature of the water, 
whose average Py value is 5:9. The extent of the 





leakage before the construction of the slab was so 
great that in 1929, for a submerged dam area of 
7300 square metres, about 51,000 cubic metres of 
water went through in twenty-four hours. Of this 
quantity about 10 per cent. to 15 per cent. may be 
assumed to be leakage at the bottom of thedam. The — 
space between the slab and the upstream face of the 
dam is drained through the dam and makes inspection 
of the structure possible. The original dam is.now 
entirely dry, assuring its stability and permanence. 

Mr. G. Westenberg, of the Swedish Royal Board of 
Waterfalls, in conjunction with several collaborators, 
gives an account (Report No. 3) of a series of studies 
carried out in Sweden on the deterioration of con- 
crete and the chemical reactions which lead to its 
disintegration. The report describes a cement used 
by the Royal Board of Waterfalls at the new Vargén 
works, which is richer in silica than normal Portland 
cement. It possesses greater resistance to water, 
takes longer to set, has a lower temperature rise and 
less shrinkage than ordinary Portland cement. The 
heat evolution during hydration also takes place more 
slowly than in normal cement. The authors also 
describe an ingenious optical instrument, resembling 
an illuminated periscope, which has been found useful 
for the inspection of holes drilled in concrete dams 
for examination purposes where studies of the cores 
obtained from the bore-holes have proved to be 
inadequate. 

Mr. Edward Sandeman, in Report No. 2, points out 
that the number of masonry or concrete dams in 
Great Britain is not large, there being only twenty- 
four in England and Wales and five in Scotland. Of 
these, twenty-seven were constructed with Portland 
cement and, with one exception, all are of the solid 
gravity type. In the case of only one British gravity 
dam, Mr. Sandeman says, is there any record of 
deterioration of concrete or masonry and that one 
was constructed with lime mortar. Reference is made 
by the author to the softening action of acid water 
on concrete, and he suggests that the failure of the 
concrete in some Swedish dams may possibly be due 
to this cause, a suggestion which is supported by the 
evidence to be found in other papers submitted to the 
Congress and by the discussion which took place 
during the Scandinavian meetings. 

Messrs. Eggenberger and Zwygart (Switzerland), in 
Report No. 4, describe in some detail damage due 
to frost which has occurred in the concrete gravity 
dams at Barberine, Rempen, and Schrah, in Switzer- 
land, all of which were built at approximately the 
same time (1923-1925) and showed deterioration after 
about four years. The interesting point brought out 
by this paper is that, whereas concrete containing 
180 kilos. to 200 kilos. of Portland cement per cubic 
metre suffered deterioration when exposed to frost, 
similar concrete containing 300 kilos. of Portland 
cement showed no damage after eight years. Some- 
what similar conclusions are arrived at by Dr. Fiedler 
(Czecho-Slovakia) in Report No. 5. 

In the course of the discussion at Stockholm Mr. 
W. T. Halcrow (London) said that, in his experience at 
the Kinlochleven hydro-electric plant, aluminous 
cement resists the action of acid waters, when Port- 
land cement is attacked within one year; but it 
possesses the disadvantage of generating much heat 
during setting and hardening and is unsuitable for 
concurrent deposition as a facing to Portland cement 
concrete. He suggested that the principle adopted 
for refacing the Ringedals Dam in Norway might 
be adopted for original construction, the detached 
facing being of aluminous cement concrete. 

The conclusions adopted at the sectional meeting 
and afterwards confirmed by the Executive of the 
International Commission are as follows :— 

“In order to protect concrete gravity dams from 
deterioration it is recommended that : 

(A) For Dams Built under Ordinary Conditions 

(1) It is of the greatest importance that the 
upstream concrete of the dam be made water- 
tight. For this reason it is advisable to make 
careful investigations of the quality and grading 
of the materials to be used. 

(2) It is very important to use cement which 
will assist in reducing cracks due to setting. 
The question of expansion joints should be 
carefully considered. 

(B) For Dams Subjected to Special Climatic 
Conditions it is further recommended that at least 
the upstream face of the dam be specially pro- 
tected. 

(C) For Dams Subjected to Waters which Attack 
Portland Cement Concrete special measures should he 
taken to protect the concrete. 

Notr.—Masonry can be used instead of concrete 
where suitable materials are awailable and where the 
construction can be carried out at a reasonable cost.” 


QuEsTION I-(b). 
The general reporter on question I~(b)—Influences 


‘Causing Distortions in Gravity Dams—is Mr. B. 


Hellstrém (London and Stockholm). His report, in 
addition to giving a summary of the eighteen papers 
submitted from eleven countries, contains an admir- 
able résumé of the present position of research in all 
parts of the world on the matters covered by the 
question. Mr. Hellstrém has divided the eighteen 


reports into five groups according to the subjects 
treated. In the first group are the papers dealing 
with measurement of distortion and the instruments 


























Juty 21, 1933 


THE ENGINEER 


65 








used. Mr. W. Lang (Switzerland, Report No. 12) 
summarises observations made during the last decade 
of the movements in a number of concrete and 
masonry dams of varying design in Switzerland. 
Measurements were carried out by triangulation, and 
this method shows a surprisingly high degree of 
accuracy. Mr. Hellstrém points out that it is mainly 
due to this pioneer work that we have to-day some 
knowledge of the movements of high dams over 
considerable periods of consecutive years. In the 
same report (No. 12) Messrs. Kaech and Juillard 
(Switzerland) describe a new method of registering 
the movements of dams, the height of which is 30 m, 
or less, and of movements in the lower and thicker 
portions nearest the foundation of any dam where, of 
course, the deflection is very small. This method 
has been used at three dams and is based on the use 
of clinometric scales and vertical pendulums. Messrs. 
Boesch and Ros (Switzerland), in Report No. 13, 
describe the measurement of movements of the 
gravity dam at Garichte constructed in 1930-31, and 
Dr. Herman Grengg (Austria) records in Report No, 7 
observations of distortion in four gravity dams in 
the Austrian Alps. The reasons for the measurements, 
which were carried out by trigonometric methods, 
were twofold : firstly, to observe the distortion imme- 
diately the water pressure had been raised against the 
dam and so make an immediate check on the stability ; 
and, secondly, to obtain confirmation of the stability 
by repeating the observations at regular intervals 
over a considerable number of years. 

In the second group are the reports on causes of 
distortion, such as influence of temperature variations. 
Monsieur Coyne (France), in an interesting paper 
(No. 9) describes the methods and measuring 
appliances used in France for observing deformations 
and temperature variations. Details are given of 
investigations of a number of French dams, amongst 
which may be mentioned Grosbois, Eguzon, Crescent, 
Saint-Mare, Bromme, and Vezins. The réswmé of 
investigations on the dam at Grosbois, which was 
built in 1831, is particularly interesting. This dam 
was the subject of observations by Bazin as far back 
as the period of the ten years preceding 1862, in 
which year he published the results. The instruments 
used are described, and results given, in the appen- 
dices attached to the report. Some of the con- 
clusions drawn by the author are as follows :—The 
deformations of dams and foundations show a certain 
delay in relation to the cause of deformation, i.¢., the 
rise and fall of the water level. This refers to the 
elastic, and not to the permanent, deformation. The 
coefficient of elasticity of both concrete and founda- 
tion therefore varies with time, so that the deforma- 
tion at a given moment depends upon the previous 
history of the structure. As the deformations are 
greater than those calculated from common theory, 
it must. be inferred that there is some cause which has 
not yet been taken into account, possibly the satura- 
tion and subsequent swelling of the upstream facing 
which takes place when water is raised on to the dam. 
It seems to us to be likely that there is some co- 
relation between the facts as observed by the author 
and the important observations of plastic flow or 
“creep ’ made by Dr. Glanville and others, to which 
reference is made hereunder. 

In Report No. 41 Professor Frederik Vogt (Norway) 
deals with temperature straining in thick concrete 
dams. The author gives a clear account of the effect 
which different speeds of depositing concrete have on 
the temperature rise, and also of how far temperature 
variations of the atmosphere will penetrate into the 
concrete. Professor P. Joye (Switzerland), in Report 
No. 12, supplies an interesting detailed description 
of electrical thermometers used for measuring the 
temperature in concrete and discusses the most 
suitable distribution of the thermometers throughout 
the dam. Report No. 11 is a valuable and informative 
paper by Mr. Ishii (Japan) describing measurements 
and observations made at the Komako Dam on the 
Sho River in Japan, in which country there are about 
thirty dams, all over 25m. in height, the Komako 
Dam being the most recently built and highest (78 m.). 
Twenty-eight thermometers were used and it is of 
special interest to note the difficulties experienced with 
the working of the instruments. The maximum 
temperature measured was 55 deg. Cent. and the 
maximum temperature rise was 30 deg. Cent. The 
latter figure was recorded in concrete with 210 kilos. 
cement per cubic metre of finished concrete. The 
observations, which were carried out over a period of 
several years, have been closely analysed, and prac- 
tical formule of the maximum and minimum tem- 
peratures have been worked out for points at different 
distances from the surface. At the end of the paper 
the author puts forward some useful and interesting 
suggestions and notes as to the design and construction 
of gravity dams, and he is to be congratulated on the 
candid statements he has made in connection with 
the results of the observations. 

Dr. E. Probst (Germany), in Report No, 6, describes 
the measurements carried out on the dams at 
Schluchsee and Bleiloch, both about 60 m. in height. 
The instrument used was a telemeter, which is a 
combination of an electrical strain gauge and a 
thermometer, the latter also serving for the correction 
of the influence of variation in temperature on the 
gauge. The rise in temperature was about the same 
for both dams, and varied from 24 deg. Cent. to 


meters. Messrs. Houk and Steele (U.S.A.), in Report 
No. 43, supply tables which summarise observations 
of tem; ure variations in American dams up to 
1931, and, in addition, some of the latest experience 
gained at a couple of new dams is described. The 
maximum temperature registered in: the Owyhee 
Dam was 52 deg. Cent. and the maximum temperature 
rise on account of heat generated by the setting of the. 
cement was 36:5 deg. Cent. The corresponding 
figures for the Ariel Dam in Oregon were 62 deg. Cent. 
and 39 deg. Cent. respectively, for concrete containing 
one barrel of cement per cubic yard of finished 
concrete. Professor Nielander (U.S.S.R.), in Report 
No. 44, describes an investigation of strain and 
of temperature in the concrete of the Dnieprostroy 
Dam recently completed by the Soviet Government, 
and in No. 15 Ibrahim Bey (Egypt) deals with tem- 
perature cracks in Egyptian barrages and dams with 
special reference to the Nag Hamadi barrage. 

The third group includes the papers dealing with 
theories and the fourth includes three reports (Nos. 
8, 16, and 38 respectively) on laboratory experiments 
and tests. The first is by Professor Abel and a group 
of Austrian colleagues, which details a series of 
experiments carried out by the Austrian National 
Committee in regard to the heat generated by cement 
during the period of hardening. Report No. 38, by. 
Messrs. Lalin and Royen (Sweden), describes a series 
of tests on the slow hardening cement recently put on 
the market in Sweden. Finally, Khairy Bey (Egypt) 
is responsible for a paper (No. 14) in which he de- 
scribes the methods employed in the construction of 
contraction joints in the masonry of the second 
heightening of the Assouan Dam. 

Before the Congress assembled in Stockholm the 
several National Committees had been asked to send 
to that city specimens of the instruments mentioned 
in the several reports submitted, so that an exhibition 
of them could be arranged concurrently with the 
sessions of the Congress. Many such instruments 
were exhibited and demonstrated during the meeting 
of the Congress in the hydraulic research laboratory 
of the Technical University of Stockholm. 

Mr. Hellstrém’s.critical commentary on the reports 
is too long and detailed for full quotation. It dis- 
cusses some aspects of the subject which are not fully 
covered by the individual reports, and it is well worth 
careful study by engineers who are interested in 
temperature rise and distortion in concrete dams, to 
which much attention is now being devoted both in 
Europe and America. The general reporter concludes 
his summary with the following paragraphs :— 

“On account of the complexity of the various 
problems it may be wiser not to draw from any single 
case conclusions of too far-reaching a nature. The 
results in each case must be carefully considered and 
viewed in the light of experience from other sources. 
It is important to guard against accepting unsafe 
assumptions even if they sometimes happen to prove 
correct. Particular notice should be attached to the 
fact, mentioned in several of the reports, that it is 
difficult to apply results of laboratory tests and experi- 
ments to actual construction work on high dams and 
that special caution is required in connection there- 
with. 

** As a general and gratifying conclusion it may be 
said that the reports submitted give evidence that 
big strides are being made towards continued and 
increased application of engineering science to the 
design and construction of dams. It is also obvious 
that a better understanding is being obtained of the 
effect of external forces and internal phenomena, and 
to a great extent this appears to be due to observations 
carried out on the full-scale models provided by the 
dams themselves.” 

Mr. Binnie, in the course of the discussion, referred 
to the extraordinary divergence in the values 
obtained for the coefficient of expansion and con- 
traction of concrete by recorded measurements of 
existing dams, and to the disparity between such 
measurements and those obtained by laboratory 
experiment. Several members, including Professor 
Vogt, Mr. Hellstrém, and’ Mr. Gedye, referred to 
recent research work on the ‘‘ creep ”’ or plastic yield 
of concrete, notably thé work carried out by Dr. 
Glanville and others at the Building Research Station, 
Watford. The use of low-heat cements for the Hoover 
Dam in America and the high-silicate cement now in 
use for dam construction in Sweden are also subjects 
on which attention seemed to focus in the course of the 
discussion. Mr. Halcrow mentioned that for a large 
dam he is now building for the extension of the 
Lochaber plant in Scotland cement more coarsely 
ground than the normal is being used, with the result 
that the setting time is doubled. The temperature 
rise in concrete having 210 kilos. cement to the cubic 
metre was 21 deg. Cent. maximum nine days after 
placing (9 deg. to 30 deg. Cent.) and forty days 
later the temperature was 17 deg. Cent. He further 
suggested as a solution of the difficulty of placing 
large masses of concrete in situ with consequent 
cracks and unknown stresses that dams should be 
built of pre-cast blocks of concrete set in mortar and 
shaped to key together as required. 

The conclusions adopted by the section are as 
follows :— 

I.—The principal causes of deformation in gravity 
dams can be divided under the following headings :— 
1, The load : 


(b) Weight of the masonry ; 

(c) Other loads, including 
impact, shock, vibration due to 
over the dam, &c. 

2. Swelling and shrinkage due to changes in the 
amount of half-fixed water present in the material. 

3. Temperature variations : 

(a) Due to generation and dissipation of 
heat developed by the cement during setting 
and hardening ; 

(6) Of the atmosphere ; 

(c) In the water in contact with the dam. 

4, Changes in the material : 

(a) Changes in elastic properties ; 

(b) Changes in specific gravity due to varia- 
tion of moisture content ; 

(c) Chemical and physical changes not men- 
tioned elsewhere, such as the ageing of con- 
crete, &c. 

5. Creep or plastic flow in the masonry. 

6. Local fatigue, relief of stresses by cracks or 
other irregularities in the masonry, &c. 

7. Movement and changes of foundations, inelud- 
ing earth shocks, &c. 

II.—It is possible to distinguish between two kinds 
of deformation : 

(a) Permanent or non-reversible. This deforma- 
tion cannot be eliminated later on, even if the cause 
of the deformation disappears. 

(6) Elastic or reversible. This deformation 
always remains related to the cause of the deforma- 
tion and is eliminated if the cause disappears. This 
recovery may, however, be delayed. 
III.—Continued research work in regard to physical, 

chemical and mechanical properties of concrete and 
other material for large dams is desirable. In par- 
ticular, the effect and interrelation of causes 2, 3, 4 (a), 
and 5 appear to cal] for further investigation. In 
general, the effect of cause 3 (b) seems fairly well 
known, but there is a lack of knowledge in certain 
respects, as, for instance, in regard to the coefficient 
of expansion and contraction as measured in dams. 

IV.—Particular attention should be paid to the 
fact that it is difficult to apply results of laboratory 
tests and experiments to actual construction work on 
large dams and that special caution is required in 
connection therewith. 

V.—It is noticed with satisfaction that many instru- 
ments have recently been developed to measure 
deformation in dams. It is important that such 
measurements should be made, not only during the 
construction period, but also for a period of years after 
the works have been completed. This is of special 
importance for ascertaining the stability of the dam 
at any period. 

VI.—In order to reduce the effect of cause 3 (a) it 
is preferable to use a cement which develops as little 
heat as possible without adversely affecting other 
necessary properties to any appreciable extent. It 
is further desirable that additional research work 
should be carried out with the object of obtaining a 
cement or other binding material especially suitable 
for large dams. It is recommended that a report on 
this question should be prepared and presented to the 
next Congress of the International Commission on 
Large Dams. 


ice pressure, 
water flowing 


(To be continued.) 
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A SIMPLIFIED plan of new travel concessions to encourage 
overseas buyers to visit the British Industries Fair has 
been adopted by representatives of leading Continental 
railway administrations, following a conference in London 
called by the Southern Railway. The Continental countries 
represented were Germany, Holland, France, Belgium, 
Switzerland, and Austria, and their railway administra- 
tions have agreed to issue through return tickets to 
London and/or Birmingham at reduced rates varying 
from 25 per cent. to 33} per cent. Reciprocal concessions 
are to be granted by the British railways to British visitors 
to Continental trade fairs which receive official recognition. 
For the first time in the history of the B.I.F. the French 
Railway Administrations have agreed to through booking 
facilities at reduced rates for visitors travelling from or 








31 deg. Cent., according to the position of the thermo- 





(a) Water pressure ; 


through France. 
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The Royal Agricultural Show at Derby. 


No. ITI. 
(Concluded from page 33, July 14th.) 


spo the success which attended the Royal Show 
at Derby, the principal factors were the choice of 


locality, the fine weather, the presence of the King | pa 


and Queen, and last, but by no means least, the 
reduction in the prices of admission for the public 
to something approaching the pre-war level. Perhaps 
the outstanding feature of the implement section 
was the evident attention which implement makers 
are paying to expediting the operations on the land. 
The “ once-over ” idea is exemplified in the Fowler 
‘ Gyrotiller,” and the combined harvester thrasher, 
and as both these implements have already justified 
their existence abroad under widely different condi- 
tions, there would appear to be no insuperable 
obstacle to their more general adoption in Great 





described in these pages. The chief feature of this 
engine is the accessibility which is given by the 
tented hinged crank case allowing the cylinder 
block to be tipped over, so exposing the working parts. 
In the same makers’ horizontal engine accessibility 
is also a notable feature, and the valves can be 
removed complete with their seatings, without 
breaking any water joints. 


BENTALL AND Co., LTD. 


Two machines of outstanding importance were 
shown by E. H. Bentall and Co., Ltd., Heybridge, 
Maldon. One was the newly designed mower which 
embodies an adequate system of lubrication of the 
moving parts, while the main shaft runs in roller 














FiG. 19—TANDEM Disc HARROW—BENTALL 


Britain. Another feature of the showyard was the 
change of ideas which has been introduced in regard 
to the building of farm premises such as cowhouses 
and piggeries, and here the engineer is also exerting 
his influence by the introduction of steel and concrete. 


BENNETT AND SAYER, LTD. 


An improved self-contained tile, pipe, ridge and 
brick-making machine was one of the attractions 
of Messrs. Bennétt and Sayer’s, of Derby, stand. 
This machine is arranged with an automatic hopper, 
loose liners to the inside of the barrel, and a ball 
thrust bearing to the worm shaft. Another exhibit 
was a belt-driven press for making sand-faced rustic 
bricks. This machine has improved safety guards 
and a _ patented fluid-controlled connecting-rod, 
which is adjustable for light and heavy pressure. 
A cutting-off table was shown by the same firm in 
which the push board is carried on parallel slide 
bars, ensuring a steady and even cut. The table 
can be started from either end. An extension, 
which carries the cutting bow, can be fitted with 
five small rollers in addition to the large oil roller. 


CHRISTY AND Norris, Ltp. 


Grinding machines, pulverisers, and disintegrators 
of various kinds were shown by this Chelmsford firm. 
Of special interest to farmers was the ‘‘ Yeoman ” 
grinder. In this machine the grinding members 
are similar to those of an earlier machine, but the 
new machine delivers the meal either into a bag 
or box beneath. It has a larger feed inlet and an 
adjustable tray with regulating slide to serve as an 
automatic feed for grain and as a receptacle for 
bulky materials. The grinding speed is 5000 revolu- 
tions per minute, and the rotor consists of steel discs 
on a stiff shaft running in double-row, self-aligning 
ball bearings bolted to the base plate. Grease-gun 
lubrication is provided The beaters, which are 
interchangeable and reversible, are of alloy steel, 
heat-treated and tempered. They are held by nickel- 
chrome steel retaining pins which pass through the 
rotor discs. The screen is a single piece of perforated 
steel plate which slides in grooves in a cast iron 
frame, which, in turn, is held to the underside of 
the mill by large thumb nuts. 


BamForbDs, Ltp. 


Bamfords, of Uttoxeter, had one of the most 
comprehensive exhibits of agricultural machinery 
on the ground, and it was good to observe how much 
more attention is being paid by agricultural engineers 
to the lubrication of the wearing parts. In this 
respect Bamfords are pioneers. In their mowing 
machine the oil in the oil-tight gear case is distributed 
to the gears, thrust bearings, and clutch mechanism 
by @ rim formed on the periphery of the crown 
wheel. Means are provided for conveying the oil 
to the cross shaft and crank shaft bearings, all 
surplus oil being returned to the sump. The Bamford 
solid injection vertical oil engine has been previously 





bearings. Each road wheel is fitted with a pawl-box 
and three pawls to each wheel, thus ensuring imme- 
diate movement of the knife when the machine is 
set in motion. Cutting continues when the machine 
is turning to the right or left. A tandem disc-harrow, 
suitable for use with tractors, was also shown (see 
Fig. 19). This implement has been designed for 
hard work; the frame is of angle steel, stayed and 
braced, and the axles are of large diameter. Eight 
oil-impregnated, hard-wood bearings are fitted, 
and lubrication is on the “‘ Tecalemit ’’? system, the 
nipples being mounted on steel tubes in order that 
they shall not become covered with soil and lost sight 
of. The discs are of tempered steel and are secured 





by 3ft. 6in., and is capable of carrying loads up to 
l ton. The power unit is a four-stroke, horizontally 
opposed twin-cylinder, air-cooled engine, with a 
bore and stroke of 65 mm. and 82mm., the R.A.C. 
rating being 5-3 B.H.P The engine is cooled by 
means of a fan and ignition is effected by a B.T.H. 
high-tension magneto. The drive is through a 
single silent chain from the engine to the gear-box, 
and by a double roller chain from the gear-box to 
the differential. The latter is mounted on the 
countershaft, which drives the front wheels by means 
of two pinions engaging with an internally toothed 
ring cast integrally with each front wheel. Three 
speeds are provided in the gear-box, and the clutch 
is operated by a pedal. The steering gear is of the 
sector and pinion pattern, operating through a rod 
to the rear wheel, which is mounted on a turntable. 
Two independently operated brakes are provided, 
of which the foot brake acts on drums on both front 
wheels, while a hand brake is used for parking 
purposes. A tractor is also made with the same power 
unit, but no platform is provided, and the driver’s 
seat is set differently. 

In addition to examples of their heavy-oil engines, 
small paraffin and petrol engines, Petters showed 
their ‘“‘ Atomic” cold-starting heavy-oil engines up 
to 180 B.H.P. We also noticed a neat, small, auto- 
matic lighting set operated by a 2 B.H.P. air-cooled 
petrol engine. It is fully automatic and fitted with 
an electrically controlled gear, which causes the 
engine to start as soon as two or three lights are 
switched on. When the load is reduced below 75 
watts the engine stops automatically. With such 
a plant the battery capacity need only be relatively 
small. 

TRANSPLANTERS, LTD. 


The Robot planter exhibited by Transplanters 
(Holding Company), Ltd., 41, Moorfields, E.C.2, is 
an ingeniously designed machine for planting mecha- 
nically cabbages, cauliflowers, sprouts, and many 
other plants. The machine, illustrated in Fig. 21, 
opens up the ground, gently places the plants in their 
natural position in the furrow at a regulated depth 
and distance apart, and consolidates the soil around 
the roots with a rapidity which far surpasses hand 
planting. The machine can be drawn by one horse. 
It consists essentially of a moving belt of fingers, 
between which the young plants are placed. As the 
machine moves forward the belt travels round, the 
fingers close, and the plants are carried rearward 
underneath where they pass through a hollow plough- 
share, which makes the furrows. As the plants 
emerge they are automatically deposited in the 
ground, when the back wheels replace the earth around 
them. Some hand labour is required on the machine 
to feed it with plants, but under favourable con- 
ditions it is claimed that it can handle up to 12,000 
plants per hour. 


J. AND H. McLaren, Ltp. 


Messrs. McLaren’s exhibits embraced a steam 
ploughing engine, one of a pair for operating on the 
double-engine cable system, a 5—6-furrow anti-balance 

















FIG. 20—ONE-TON AUTO-TRUCK—PETTERS 


to the axles by locking washers and nuts. The adjust- 
ment of the four gangs of discs is made by means of 
a screw lever, hand-operated, and placed within 
easy reach of the tractor driver. The positive 
action of the screw lever enables the driver to make 
a simultaneous adjustment of the gangs to suit soil 
conditions. The gangs are so arranged that the front 
discs draw the soil outwards and the back discs 
inwards. As a result the soil is efficiently pulverised. 
Two scrapers are fitted, one on each inside rear disc. 


Petters, Lrp. 


The auto truck illustrated in Fig. 20 was shown 
by Petters, Ltd., Yeovil. This is a self-contained, 
three-wheeled vehicle, fitted with a platform 6ft. 8in. 





plough for the same system, ah oil windlass operated 
by a McLaren-Benz airless injection high-speed engine, 
and a cultivator and a plough for this heavy class 
of work. A novel exhibit on this stand was an inertia 
starting device applied to one of the firm’s small 
engines, an illustration of which is given in Fig. 22. 
Inertia starters have been used largely for aeroplane 
engines, in which case a small fly-wheel is caused 
to revolve either by hand or treadle motion at high 
speeds, after which the stored energy of the fly-wheel 
is used to start the engine. In McLaren’s apparatus, 
through a very light increasing gear, the fly-wheel is 
wound up to a speed of 3—-4000 revolutions per minute. 
This fly-wheel, under normal conditions, is free to 
revolve in ball bearings on a shaft on which a worm 
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is formed, and the worm wheel engaging with this 
worm is connected to the crank shaft of the engine 
through a slipping clutch and free wheel. Imme- 
diately the small fly-wheel of the starter has been 
run up to the required speed, a small clutch on the 
face of the fly-wheel is engaged and commences to 
turn the worm, and therefore the main engine shaft. 
It will be seen that the only gear between the crank 
shaft and the engine is the worm and wheel, conse- 
quently the winding up gear is of very light construc- 
tion. The drawing represents a pedal-operated gear, 
which is suitable for motor boat engines, and, as 
shown, the sprocket wheel and chain operate on a 
secondary shaft, the small sprocket wheel being of 
the free-wheel pattern. 

Colliery owners found much to interest them 
on the stand of Horace Greaves and Co., Ltd., Derby, 
where could be seen sectional drawings and photo- 
graphs of coal-washing and handling plants, including 
what is claimed to be the world’s largest coal washery 


British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Depariment of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





SAMPLING AND ANALYSIS OF COKE. 


496—1933. The basis of the specification is the same 
as that used for small coal (see Report on the Sampling of 
Small Fuel by Dr. E. S. Grummell and Dr. A. C. Dunning- 
ham, B.S.8. No. 403—1930), viz., to determine the varia- 
bility of the coke and, from the theory of errors, to calculate 
the number of increments necessary for a specified degree 
of accuracy. The moisture content of coke was chosen as 
the most variable factor, and by determining it separately 
in fifty increments the average deviation from the mean 
(the average error) was found. This was done with cokes 





of different average moisture content and with different 
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of 300 tons per hour capacity at the Ebbw Vale 
Steel, Iron and Coal Company’s Marine Colliery. 
Another recent installation illustrated was one of 
180 tons per hour capacity belonging to the Wigan 
Coal Corporation, Ltd., at Manton Colliery, which 
includes the Kirkless slurry separator. A drawing of 
a washery which is in process of completion at the 
Bolsover Colliery Company’s Creswell Pit was also 
on view. 

Ley’s Malleable Castings Company, Ltd., Derby, 
whose works are adjacent to the show ground, had 
an exhibit of some of its multifarious products in the 
Derby Chamber of Commerce section. The malleable 
castings shown were largely for use in connection with 
agricultural machinery, and were noteworthy for their 


uniformity, great strength, and easy machining 
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“THe Encincen” 


Fic. 22 


qualities. Visitors to the Show were invited by the 
Ley’s Company also to view the works, where the 
quality of the company’s products were demonstrated 
by tests. 

The British Oxygen Company, Ltd., had an attrac- 
tive stand on which oxy-acetylene welding and cutting 
equipment was shown and demonstrated. Apart 
from the ordinary oxy-acetylene hand cutters in 
general use for scrap cutting and demolition work, 
two types of oxygen-cutting machines were exhibited, 
one for shape cutting from steel plate or forgings, 
and the other for cutting and shaping steel joist or 
structural sections. Another feature of this com- 
pany’s stand was the application of compressed air 
and nitrogen in conjunction with paint-spraying and 
other processes. 


‘“ROBOT’’ PLANTER—TRANSPLANTERS 


weights of increments. It was found that the average 
deviation from the mean increased until the moisture 
content was 8 or 9 per cent., when it attained a constant 
value for higher moisture contents up to a limit, as shown 
by the tests, of 15 per cent. The results obtained with 
increments of 1 lb. were not generally satisfactory, but 
concordant results were obtained with increments of 
24 1b., and as a consequence a weight of increment of 
24 lb. has been adopted in the specification. The number 
of increments required to give a degree of accuracy such 
that in ninety-nine cases out of one hundred the moisture 
content of the sample will be within +1 unit of the true 
moisture content, that is, the average moisture content of 
the consignment, was calculated from the results of the 
tests. 

Since the variability of the moisture content of coke 
throughout a consignment depends largely on the pro- 








portion of different sizes of coke at the point of manu- 


number of increments required for correct sampling for 
moisture more than covers the requirements for sampling 
for ash, &c. It was considered advisable to specify one 
method only for the sampling of coke for moisture, ash, 
sulphur, volatile matter, and other constituents. 

The particle size to which coke may be crushed without 
loss of moisture, the minimum weight of sample to be 
taken for moisture determination, and the particle size 
to which coke may be crushed before sampling for ash 
have also been determined by extensive trials. 

Methods of analysis included in the specification cover 
the determination of moisture (both in the air-dried coke 
and in the coke ‘as received’), volatile matter, ash, 
calorific value, sulphur and arsenic, together with such 
physical tests as the shatter test, bulk density, and true 
specific gravity. 

A considerable amount of experimental work has also 
been carried out in connection with the determination of 
the apparent specific gravity of gas and oven coke, but 
the results show that this property varies so considerably 
from piece to piece from the same batch that no simple 
laboratory method applicable to all types of coke can at 
present be recommended. 

After very careful consideration, therefore, it has been 
decided that the subject shall receive further consideration 
before a standard method can be included in the specifi- 
cation. 





GIRDER BRIDGES. 


153/33. This is a revised edition of Parts 1 and 2, 
“* Materials” and “‘ Workmanship ” respectively, of the 
British Standard Specification for Girder Bridges, and is 
the first revision of these parts of the specification, which 
were originally published in 1922. 

In Part 1, Materials, wrought iron is now required to be 
exclusively of the Grade B quality of the B.S. Specification 
for Wrought Iron for Railway Rolling Stock (B.S.S. No. 51) 
and the former requirements for cast iron used for parts 
liable to straining action have been superseded by reference 
to the B.S. Specification for General Grey Iron Castings 
(B.S.8. No. 321). 

Part 2, Workmanship, has been extensively modified to 
keep pacg with progress in constructional methods and 
advantage has been taken of the experience gained in 
using the original specification to amplify the clauses 
where it has been shown that more detailed information 
was desirable. New clauses have been introduced to 
cover the use of universal plates, flame cutting (as an 
alternative to shearing), and parallel barrel drifts for 
erection purposes. 

As in the previous issue, alternative courses or methods 
are provided and to facilitate reference to these an 
Appendix giving a list of the points upon which the 
decision of the engineer is required and information to be 
supplied at the time of inviting tenders has been incor- 
porated. This new feature is based on the similar Appendix 
incorporated in the Standard Specifications for Bridges 
issued by the Canadian Standards Association. 





WELDLESS STEEL BOILER AND SUPERHEATER 
TUBES. 


494—1933. This is a specification for Cold-drawn 
Weldless Steel Boiler and Superheater Tubes for designed 
steam temperatures not exceeding 850 deg. Fah. It forms 
one of a series of specifications for boiler and superheater 
tubes which are being prepared as part of the work under- 
taken eighteen months ago in connection with land 
boilers. The specification as drafted provides for tubes for 
designed steam temperatures up to 750 deg. Fah., with the 
proviso that for temperatures between that arid 850 deg. 
Fah. the steel used in the manufacture of the tubes shall 
be of the non-segregated or fully killed type. 

Other specifications in the course of preparation in this 
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-INERTIA STARTING DEVICE FOR SMALL ENGINE—MCLAREN 


facture (small coke retaining more water during quenching 
than Jarge coke), as well as on the proportion of water in 
the coke, provision has been made for the sampling of two 
classes of coke as follows :— 


Class 1.—Screened or unscreened coke containing not 
more than 10 per cent. below 2in. at the place of manu- 
facture and not more than 5 per cent. of moisture ; 
graded coke (e.g., coke nuts, cobbles, &c.). 

Class 2.—Other cokes. 


connection include those dealing with Hot-finished Weldd- 
less Steel Boiler and Superheater Tubes and Lap-welded 
Steel and Wrought Iron Boiler Tubes. 
also to be given to the preparation of specifications for 


Consideration is 


boiler and superheater tubes for designed steam tempera- 


tures exceeding 850 deg. Fah. 


CAST TRON DRAIN PIPES. 
No. 437—1933. The revision of British Standard 


The variability of the ash content of coke is less than 
that of the moisture content, except when the moisture 
present is about 1 per cent. For coke containing 2 per 
cent. or less of moisture the minimum number of incre- 
ments required to obtain a satisfactorily representative 
sample has been fixed at 20, and this number of incre- 
ments is also sufficient to ensure a satisfactory sample of 





ash, sulphur, and volatile matter. In all other cases the 





Specification No. 437, Cast Iron Drain Pipes, recently 
issued by the British Standards Institution, supersedes 
the first edition issued as B.8.S. No. 437—1933. Certain 
anomalies which were found to exist in the minimum 
weights of the pipes have been corrected and a revised 
table has been inserted. The external shape of the 
socket of the pipes is not specified beyond the limits given 
in the table. Inquiry at the commencement of the work 








68 


THE ENGINEER 





Juty 21, 1933 








revealed considerable variation in pattern, and in view of 
the numerous connections with which these pipes are 
used, and the expense in which the industry would be 
involved by adopting a standard external shape, it was 
agreed for the present to specify only the minimum 
requirements. 





CAST IRON AIRBRICKS AND GRATINGS. 


No. 493—1933. The British Standards Institution has 
just published a British Standard Specification for Cast 
Iron Airbricks and Gratings for use in brickwork. Part I. 
of this specification provides for the essential require- 
ments of these articles, i.e., quality of material, dimensions 
and minimum weights, total unobstructed area, and the 
minimum size of apertures. With a view to assisting im the 
elimination of some of the numerous types and patterns, 
British Standard Patterns which comply with the require- 
ments of Part I. are given in Part II. Other patterns can 
be made to comply with Part I. if specially desired by the 
purchaser. The British standard types of airbricks are 
of the school-board pattern and are provided for in two 
weights, viz., heavy and medium. 





- CEMENT CONCRETE PIPES AND TUBES. 

C.D. (PW) 688 (Draft Specification). The British 
Standards Institution has recently issued for critical 
consideration and comment a draft British Standard 
Specification for Cement Concrete Pipes and Tubes. 

Owing to the many differing processes by which con- 
crete pipes are manufactured, it has not been found 
practicable to standardise thicknesses, since the thick- 
nesses adopted for one method differ from those adopted 
for another. Variation in the thickness of the walls of 
individual pipes is, however, controlled. All pipes and 
tubes have, in addition, to comply with a hydraulic 
pressure test, an absorption test, and a crushing test. 
The procedure for selecting samples for these tests is 
detailed. 

Somewhat similar conditions to those applying in the 
case of thicknesses apply to the design of sockets and ogee 
and rebated ends, and the Committee therefore decided 
to include only such dimensional requirements as would 
secure some measure of interchangeability. 

An appropriate quality for the concrete is ensured by 
requirements as to cement and aggregate and the pro- 
portions of the mixture. 

The preparation of this draft specification has been 
engaging the attention of a Technical Committee of the 
Institution for some time, as it was found that to reach 
a general agreement amongst manufacturers and users 
many difficulties had to be overcome. It is felt, however, 
that the draft represents a satisfactory compromise and 
that the specification when issued will be welcomed by, 
and prove of value to, both the manufacturers and users 
of this product. 

Copies of this draft British Standard Specification 
(Reference No. C.D. (PW) 519) are available to readers, 
whose co-operation in submitting criticisms is invited, 
and may be obtained from the Publications Department 
of the British Standards Institution, 28, Victoria-street, 
8.W.1, price 1s. 2d. post free. 








The “ Thrustor” Valve. 


As a result of an arrangement between Copes Regulators, 
Ltd., of Theobalds-road, London, and the British Thomson- 
Houston Company, Ltd., of Rugby, the “‘ Thrustor,” 
made by the latter company, is now being fitted to the 
Copes control valve. The Copes control valve was 
patented in Great Britain in 1918, and it is claimed for 

















THE ‘“‘“THRUSTOR’’ VALVE 


it that its rotating spindle arrangement substantially 
reduces the frictional resistance to operation. The 
“Thrustor” is an_ electro-hydraulic distant-control 


device consisting of an electric motor driving a small 
centrifugal pump. This pump is situated at the bottom 
of a cylindrical casing containing a piston able to move 
up and down and connected by links with the apparatus 
to be operated. When the motor is set in motion the 
hydraulic medium—oil—is withdrawn from the space 
above the piston and pumped into the chamber below 
it, with the result that the piston rises. On switching 
off the motor the piston rapidly returns to the “ rest ”’ 
position ready for the next impulse. The “ Thrustor ” 
is mounted at the side of the valve on a bracket bolted 
to the valve bonnet. The arrangement is such that the 
weight on the valve lever always tends to shut the valve, 
and the “ Thrustor”’ opens ‘it against the influence of 











this weight. As will be seen from the engraving the 
combination of the two devices makes a neat and compact 
unit. 








Ship Discharging at Gothenburg 
Harbour. 


Sues laden with cargoes of coal and coke arriving in 
the harbour of Gothenburg, Sweden, were until recently 
discharged by travelling bridge cranes fitted with grabs, 





Herbert ‘“‘ Pendulum” hardness tester. As with the 
standard model, a 1 mm. spherical diamond, instead of 
a steel ball, can be used with the 8.S. model. Similarly, 
six balancing screws are provided for adjustment and 
for bringing the centre of gravity of the instrument 
1/,, mm. below the centre of the ball. The “8.8.” Pen- 
dulum is surmounted by a curved spirit level, which has 
a short ivorine scale marked only for taking ‘ time 
hardness tests.’ A circular spirit level is fixed for cross 
levelling purposes. The instrument in use is placed on the 
specimen to be tested and set swinging through a small 
arc. The time of swing is taken with a stop watch and 
the number of seconds occupied by ten single swings is the 





4 P 





oz 
iP 
e'",, 


id we, wa 





Pe 
4) 





TRAVELLING BRIDGE EQUIPPED WITH LOADING HOPPER AND CONVEYORS 


which served the area of a large stocking ground. Obviously 
the crané itself occupied time in travelling along a bridge, 
especially when it had to go to the extreme back end, and 
it was realised that if the crane could be retained in a 
fixed position near the ship and confined to the particular 
duty of grabbing, hoisting, and slewing, a considerable 
saving of time would be effected, and result in the speeding 
up of the discharge and earlier release of vessels. 

One of the travelling bridges, which is shown in the 
foreground of our illustration—the old arrangement can 
be seen behind—was equipped with a large loading hopper 
to receive grab loads as discharged by the crane. An 
inclined conveyor raises the material from the loading 
hopper outlet to the actual bridge structure, to which is 
attached an auxiliary structure housing a steel band 
conveyor, 250ft. centres, having a band 34in. wide, 
travelling at a speed of 260ft. per minute, with a carrying 
capacity of 90 tons of coke or 150 tons of coal per hour, 
and requiring about 8-10 H.P. 

The conveyor incorporates a travelling carriage fitted 
with a plough which enables the load to be simply and 
effectively scraped off and discharged to storage at any 
point throughout its length. The travelling carriage 
with its plough is much smaller; lighter, cheaper, and has 
a longer effective travel than the corresponding tripper 
that would be required with a rubber belt. It is positioned 
by means of a wire rope and winch fixed close to the 
driving terminal of the conveyor. 

The height from ground level to the underside of the 
bridge is 42ft. clear, and an anti-breakage chute travels 
on the underside of the bridge structure, so as to coincide 
with the position of the plough when unloading. 

It was also found possible to equip the bridge with an 
auxiliary hoppet and inclined conveyor to the main 
loading hopper to permit of two travelling cranes being 
fitted with grabs to assist in discharging steamers. One 
of the auxiliary cranes discharges to the auxiliary hopper, 
the principal crane and the second auxiliary direct to the 
main hopper, and the load from all three is carried up the 
main inclined conveyor to the steel band which discharges 
and distributes it. 

A particular advantage of the steel band conveyor for 
this duty is that it can be driven at the loading terminal, 
thus permitting the drive to be combined with that for 
the inclined conveyor. It also avoids placing the driving 
terminal on the overhanging end of the bridge. 

The effect of this modification is to increase the rate of 
discharging steamers threefold when delivering to the 
near side and sixfold when delivering to the far side of 
the storage, as compared with the previously existing 
arrangements. 

The main contractors for the travelling gantry and 
crane were the M.A.N. A.-G., and the sub-contractors for 
the conveyor the Sandvik Steel Works Company, of 
Sweden. The Steel Band Conveyor and Engineering Com- 
pany, Ltd., of Birmingham, hold the British rights for the 
steel band conveyor manufactured by the Sandvik 
company. 








Simplified Pendulum Hardness 
Tester. 


For straightforward hardness testing in the shop, a 
cheaper, simplified model of the standard Herbert “* Pen- 
dulum ” hardness tester has recently been designed. The 
“ §.8S.”” Pendulum illustrated herewith consists of an arched 
weight of 4 kilos. resting on a steel ball of 1 mm. diameter, 
held in a chuck, so that the constants of the instrument 
and the readings obtained are identical with the standard 





“time hardness number.” To convert this figure to the 
corresponding Brinell hardness number, when the steel 
ball is used the following formule are employed :— 
B= 10 T, when T is greater than 28 
B=0-36 T?, when T is less than 28. 
It will be observed that on hard materials the conversion 
is very simple. When a 1 mm. diamond is used, the 
formule become :— 
B=13-5 D, when D is greater than 22-5 
B=0-54 D?+30, when D is less than 22-5 
D=diamond time hardness number 
The “8.8.” Pendulum is supplied with an adjustable 
levelling table having a sunken glass top, which can be 
used for calibrating the instrument. Flat surfaces, 6in. 
wide or cylinders 8in. diameter, can_be spanned by both 














THE “S.S."' PENDULUM HARDNESS TESTER 


models of the Pendulum. The instrument and levelling 
table fit compactly into a box I4in. by 1l0}in. by 
7Rin. deep, and the weight of the outfit is 22 1b. 
The makers are E. G. Herbert, Ltd., Chapel-street, 
Levenshulme, Manchester. 








Twin-Screw Tug’ Sir Guthrie 
Russell, 


We illustrate on the next page the twin-screw tug, 
salvage, fire-fighting, and buoy-lifting vessel, which Burn 
and Co., Ltd., of Howrah, Bengal, have recently built 
for the Engineer-in-Chief of the Vizagapatam Harbour 
Construction. 

The principal dimensions of the vessel are :—Length 
overall, 127ft. 6in.; length between perpendiculars, 120ft.; 
moulded breadth, 35ft.; moulded depth, 16ft.; mean 
draught, 12ft. 6in.; and deadweight carrying capacity, 200 
tons. 

The vessel is built to Class 100 Al for towing service, 
and all the scantlings are 10 per cent. in excess of Lloyd’s 
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requirements. From the forward boiler bulkhead, the 
vessel is double-plated to the stem for a depth of three 
strakes, including the sheer strake. From the engraving 
it will be seen that the anchors are housed in recesses in 
the bow plating, which avoids any fouling of the anchor 
flukes when the vessel is undertaking buoy work. 

The main machinery was supplied by Plenty and Son, 
of Newbury, and consists of a twin-screw 
arrangement of triple-expansion surf: i i 
with cylinders 


A, 





i i sur g engines 
16in. by 26in and 42in. diameter, having a 


church itself stands 9000ft. above sea level. After 
the material arrives at the port of Puerto, Colombia, it 
has a journey of nearly 1000 miles to its destination, and 
has to be transhipped from boat to train, and train to 
boat no less than six times. The structure, as shown, is 
77ft. high to the top of the ornament, by 3lft. 6in. inside 
diameter, but this does not comprise the whole structure 
which the firm is supplying, as there is a further 36ft. 
of constructional ak underneath it. The dome portion 
and the sides will be filled in with ruby, yellow, and blue 














TWIN-SCREW TUG 


stroke of 27in. Each set is self-contained, having its own 
condenser, circulating pump, air, feed and bilge pumps. 
The boilers are of the marine return-tube type, designed 
for burning coal, and measure 16ft. diameter by 10ft. 6in. 
long. They are designed for a working pressure of 200 Ib. 
per square inch. An up-to-date arrangement of auxiliary 
machinery has been provided. The salvage plant consists 
of a Merryweather salvage and fire-fighting set, comprising 
a single-cylinder vertical high-speed steam engine, with a 
cylinder 10in. diameter by 4in. stroke, mounted on the 
same base and working a centrifugal salvage pump. The 
pump is designed to deliver 2500 gallons of water per 
minute against a total head of 40ft., appropriate deck 
fittings being provided. In addition to the salvage pump, 
there is a high-pressure ‘‘ Hatfield” reciprocating fire 
pump, with a capacity of 500 gallons of water per minute, 
delivered against a total head of 200ft. 

For oil fire fighting purposes a “ Foamite”’ plant is 
installed, comprising two Foamite B.O.T.-approved 
marine type generators, each generator being designed 
to produce 1000 gallons per minute of fire foam, water 
being supplied at the rate of 100 gallons per minute at a 
pressure of 100 Ib. per square inch. 

The deck machinery includes a special type of winch 
windlass, which has a centre drum for handling 7-ton 
buoys. Two steam capstans designed to exert a pull of 
5 tons each are placed aft, and the steam steering gear 
is housed on the main deck, and controlled from the upper 
and flying bridges. When handling steamers, the wire 
ropes pass through special spring sheaves, thus reducing 
shocks to a minimum. 

'The European officers are accommodated in cabins on 
the bridge deck, forward of which is the chart room ; 
while the crew, totalling twenty-four in all, is accom- 
modated below deck forward. The lighting, ventilation 
and air spaces are all arranged well in excess of require- 
ments. 








Blast Furnace Gas Cleaning. 


THE firm of Lodge-Cottrell, Ltd., informs us that it is at 
present engaged upon the extension of the blast-furnace 
gas-cleaning plant, required in connection with the new 
works which Stewarts and Lloyds, Ltd., are laying down 
at Corby. H. A. Brassert and Co., Ltd., are consulting 
engineers for the complete scheme. Lodge-Cottrell, Ltd., 
supplied electrical precipitators some six years ago, which 
constituted the rough cleaning plant then installed. As 
the blast-furnace gas will now be used in stoves of modern 
design with close packing, also for heating the coke ovens, 
and, mixed with coke oven gas, in the steel works, a fine, 
cleaned gas is required. A second stage is therefore 
being added, which will increase the capacity of the plant 
to 5$ million cubic feet of gas per hour (N.T.P.). This 
volume will be cleaned down to the guaranteed figure of 
0-02 grammes per cubic metre (0-0088 grains per cubic 
foot). The bulk of the dust—well over 90 per cent.—will 
be brought down dry, as hitherto. After cooling in slat 
towers, this semi-cleaned gas will be subjected to a second 
treatment in electrical precipitators, which will eliminate 
the remaining dust and all the moisture particles. The 
water used in the slat towers will be recirculated without 
settling, as this is unnecessary, owing to the small amount 
of dust washed out of the gas in these towers. The require- 
ment of a high degree of water economy will thus be met. 








An Interesting Steel Dome. 





THE photograph reproduced illustrates a steel dome 
constructed by Boulton and Paul, Ltd., of Norwich, which 
is to be: fixed on top of a@ Roman Catholic church in 





“SIR GUTHRIE RUSSELL’ 


glass tiles. The srhaller dome is covered with jin. thick 
aluminium on steel framing, and the ornament above, 
which is known as “ monstrance,” is of copper. There 
is approximately 60 tons of steelwork altogether, with 
another 10 tons of ornamental work. The whole of the 
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STEEL DOME FOR COLOMBIAN CHURCH 


work will be dismantled and shipped in small pieces 
suitable for handling. 

The work was carried out to the order of Bessler, 
Waechter and Co., Ltd., of Finsbury-circus, London. 








An Oil- Electric Train. 





A NEw train, which has been ordered as a complete unit 
from Sir W. G. Armstrong, Whitworth and Co., Ltd., of 
Scotswood, Newcastle-on-Tyne, is being built for the San 
Paulo Railway of Brazil. It is to be run on one of the most 
remarkable railway systems in the world. The line on 
which the express will operate connects the port of Santos, 
lying in a flat district on the coast, and the capital of the 
State, San Paulo, situated on top of the Serra over 2400ft. 
(800 m.) above the sea level. This climb is made in a 
distance of a little over six miles. Five inclines have been 
constructed for the railway, the average gradient of which 
is 1 in 12. The complete express will be hauled up these 
inclines by steel wire ropes, a train making the upward 
trip being balanced by a train making the downward 


have to be detached before the climb or descent, and the 
existing heavy coaches handled in small groups. The 
train must then be made up again before proceeding. The 
special design and light weight of the new train will make 
it possible for the whole train to be hauled up or lowered, 
thereby eliminating the delay now incurred. During the 
journey from Santos to San Paulo the express will pass 
through thirteen tunnels and traverse seventy-one bridges. 
The total distance is 49 miles. The present time schedule 
for the journey is 103 minutes, and it is believed that the 
oil-electric express will be able to work to a faster schedule. 








A Water Level Recorder. 





THE requirements of the Reservoirs (Safety Provisions) 
Act of 1930 included the keeping of records of the varia- 
tions in water level of all reservoirs with a capacity 
exceeding 5 million gallons, especially when approaching 
or above the level of the spillway. A recorder for the 

















MECHANISM OF WATER LEVEL RECORDER 


purpose has been produced by Glenfield and Kennedy, 
Ltd., of Kilmarnock, and the recording mechanism is 
illustrated in the accompanying engraving. Essentially, 
the instrument consists of a drum rotated by clockwork 
and a pen controlled by a float. Variations of water 
level are transmitted from the float to the pen through a 
reduction gear. A counterweight balances the weight 
of the float, which is connected to a pulley on the pinion 
shaft of the gear train by a stranded phosphor bronze 
wire. The drum and supporting pillars are mounted on a 
machined base plate, which is secured to the top of the 
float pipe and protected from damage by_a sheet metal 
cover. The maximum range over which the instrument 
will operate is 4ft., and each chart keeps the record for 
seven days. 








Canadian Engineering News. 
(By our C li t.) 
Harbour Improvements. 





: 
Corresp 


Tue Saint John Harbour Commission has awarded 
@ million-dollar harbour improvement contract to the 
Saint John Drydock and Shipbuilding Company. Three 
steel and concrete sheds are to be constructed with 
conveyor galleries, and galleries are also to be erected 
connecting the Harbour Commission’s grain elevator 
to the Canadian Pacific Railway elevator. One shed is 
to be constructed on the Navy Island quay wall. The 
other two sheds will be placed on the new pier and will 
each be 600ft. long and 95ft. wide, while that on the quay 
wall, which will have the greatest amount of floor space 
of any shed in the port, will be 740ft. long and 95ft. wide. 
The pier itself is 700ft. long and 300ft. wide, and the 
quay wall is 856ft. long. When the work is completed, 
and connecting tracks are laid, Saint John will be one of 
the most modern and completely equipped ports in Canada. 


Splendid Safety Record. 


What is probably a record for safety in an 
industrial plant is reported by the Lysaght Dominion 
Sheet Metal Corporation, Ltd. The last accident which 
involved loss of time was on May 8th, 1930, so that on 
May 8th of this year a continuous three-year stretch 
was completed. One of the main operations of this com- 
pany is the preparation and galvanising of metal sheets, 
which are handled in large quantities and generally with 
considerable speed. While business has been reduced in 
quantity, as in most other industries, yet practically 
the entire force of men has been at work intermittently, 
and under such conditions there exists greater liability 
to accident than when the staff is working regularly and 
steadily. 


Big Steel Rail Order. 

Through the co-operation of the Dominion 
Government and the Algoma Steel Corporation, at Sault 
Ste. Marie, Ontario, that company has been given an 
order for 30,000 tons of steel rails for the Canadian National 
Railways, to be delivered and paid for by the railway 
when the need arises. The value of the order is 1,300,000 
dollars. The order is being given as an unemployment 
relief measure under conditions similar to those laid 
down when an order for 50,000 tons of rails was given 








Bogota, the capital of the Republic of Colombia. 


The 





trip. In the case of the trains now run, the locomotives 





recently to the steel plant at Sydney, Nova Scotia. 
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165-INCH PAPERBOARD MACHINE AT THE THAMES BOARD MILLS 


CHARLES WALMSLEY AND CO., 
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A Large Paperboard Machine. 


THERE has recently been started up at the Purfleet 
works of the Thames Board Mills, Ltd., what is claimed 
to be the largest paperboard machine in the world. It is 
illustrated in the engraving above, and was built by 
Charles Walmsley and Co., Ltd., of Bury, Lancs. It 
is capable of producing board 165in. wide at the rate of 
400ft. per minute, and has increased the capacity of the 
mill up to 5000 tons a week—there were already four other 
machines in the mill when the new one was erected. This 
amount represents a very large proportion of the entire 
consumption of board in Great Britain. 

The Purfleet mills are admirably situated as regards the 
supply of raw materials and the dispatch of the finished 
product. They are right on the waterside and have a 
riverside frontage of 760ft. There is also a good tidal 
‘hard ” for barges, so that wood pulp, waste paper, and 
coal can all be brought in by water. Unloading is effected 
by wide-span overhead gantry electric travelling cranes, 
which run right out over the water, and there are large 
warehouses for stacking the materials. The coal is handled 
by a Cowans Sheldon crane operating on an overhead steel 
gantry cantilevered out to command a barge berth, this 
gantry having been supplied by Combustion Steam 
Generator, Ltd. The coal is stacked alongside the boiler- 
house. The boiler-house contains six water-tube boilers, 
four of the Vickers-Spearing type, and two new ones, by 
Combustion Steam Generator, Ltd., which have been 
necessary to meet the demands of the new machine. 
They work at a pressure of 350 lb. per square inch, and the 
latter have an evaporative capacity of 80,000 lb. per hour. 
The total evaporating capacity of the boiler plant is 
360,000 Ib. per hour. In the turbine-house there are five 
sets of W. H. Allen and Sons’ turbo-generators—four of 
1000 kilowatts each and one of 500 kilowatts—to which 
there have just been added two new units of 2500 kilowatts 
each, to cope with the new demand. These latter sets 
comprise Richardsons Westgarth steam turbines coupled 
with Mather and Platt electric generators through reduc- 
tion gearing by David Brown and Co., Ltd. The total 
capacity of the power-house is 9500 kilowatts. 

In view of the fact that the whole of the plant in the 
mill is driven electrically—there are approximately 1000 
motors throughout the plant—it has been made possible to 
centralise the control in one room. Each of the principal 
motors in the factory can, in case of need, be stopped from 
this control-room. There are, of course, local emergency 
stops and telephonic communication throughout. In this 
way it has been made possible to introduce a number of 
recording instruments which show how work is progressing. 
This control-room is quite independent of the switchboard 
in the power-house, and is a place of peace and quietude, 
but is in direct touch with the whole of the works. Con- 
tinuous observation of the distribution and utilisation of 
power takes place and records compiled. 

In the machine house there are four machines, as well 
as the new one with which we are immediately concerned, 
with the preparatory machinery towards the water front. 

The raw materials are waste paper and “ pulp,” and it 
should be borne in mind that pulp, as it is imported, is 
dried or partially dried, and formed into fairly thick 
jayers for transport. The first part of the process there- 





fore consists in disintegrating this material and reconvert- 
ing it into pulp form. Waste paper, such as old books, 
newspapers, &c., which is used in large quantities, must 
also be reduced to pulp. At Purfleet some of the beating 
machines which do this work are so large that they are 
arranged below the floor. The pulping process is carried 
out by a large revolving drum, at the surface of which are 
fixed blades which cut and disintegrate the fibres as the 
stuff is circulated round a channel with large quantities 
of water. In the case of waste paper, various processes 
for refining it areemployed. After leaving the large beaters 
the pulp goes to secondary beaters, and finally through 
conical refiners which give it uniform consistency. It is 


POWER .HOUSE AT THAMES BOARD MILLS, 


noteworthy that these refiners are driven by 200 horse- 
power motors, their casings being scarcely bigger than the 
motors which drive them. 

The raw material has now assumed a state of thin dilu- 
tion of pulp in water. As a matter of fact, there are 200 
parts of water to one part of fibre, and the fibres are held 
in a state of suspension. This thin liquid now runs on to 
the machine, which, in the case of the large new machine, 
has eight vats, each providing a separate layer of material 
for building up the board. In each vat there is a “‘ mould ” 
or drum of the style which was described in our British 
Industries Fair Supplement of February 10th last. It is 
a big cylinder covered with fine wire mesh, which dips 











into the contents of the vat and is slowly rotated. A pump 
sucking from the interior of the drums maintains a reduced 
water level, so that there is always an inwards flow. The 
fibrous material of the stuff is held by the wire mesh as 
the water goes through, and is carried round as the drum 
rotates. Above the drums there passes a broad band of 
felt, which picks up the layers of fibres from each of the 
moulds. So the board is built up. Each of the moulds is 
48in. in diameter by 15ft. 5in. wide, and is driven inde- 
pendently by an electric motor on the Harland prin- 
ciple, so that they can be appropriately regulated. 

It has been common practice in board mills to run this 
felt in the direction opposite to the final discharge and 





PURFLEET 


return it over the top, but it has been found desirable in 
the new large machine, on account of its size, to reverse this 
arrangement and the felt travels in the general direction 
of flow. The felts are supported on the return by idle 
rolls, and those at the ends have rounded helical ribs, that 
are of opposite hand on either side of the centre line, so 
that the felt is kept taut sideways. 

After this the layer of damp board is pressed between 
this and another felt by means of rolls, which squeeze 
out the surplus moisture. After passing through these, 
the continuous sheet of paperboard is strong enough to 
be carried over to the steam-heated drying cylinders. 

There are 154 of these cylinders, arranged in twelve 
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vertical stacks. They are 54in. in diameter by 180in. 
long, and have semi-steel bodies. They are turned both 
inside and out, and are ground to a high degree of finish. 
After drying, the board is conditioned on two water-cooled, 
copper-jacketed cylinders. The bearings of these cylinders 
are of bronze and are lubricated by oil, which is con- 
tinuously circulated, cooled, and filtered by motor-driven 
pumps. The bearings are provided with caps and washers 
for retaining the oil and excluding dirt. The surface of 
the cylinders is kept clean and in good condition by a new 
type of “ doctor,”’ which is held up to its work by a large 
number of spring fingers. 

It is obvious that the work of threading the paper- 
board through all these rolls. at starting would be very 
arduous, so a pair of ropes are run right through the 
machine, following the route of the board on special pulleys. 
The starting end of the board is placed between these ropes 
and is guided through automatically. 

After being dried and conditioned, the board is finished 
in two stacks of calender rolls. In these stacks only the 
bottom roll is positively driven, and those above are driven 

* by mutual friction. There is consequently a slight drag 
at each pass, which polishes the surface of the board. 

There are two alternative arrangements for delivering 
the finished board. It can either be reeled or cut into 
standard sized sheets. The reeling arrangements are on the 





CONICAL REFINERS FOR PREPARING PULP 


first floor, and comprise a pair of spindles, either of which 
may be made to bear against a central cylinder. The board 
is rolled on to the spindle, and pressing on the cylinder with 
its own weight, makes a tight roll. When one spindle is 
filled, the leading end of the board is transferred to the 
other spindle, and the process is practically continuous. 
The rolls are lifted out by a gantry crane and taken away 
to the manufacturing departments. 

When the board is to be cut up, it is led through a slot 
in the floor to a cutting machine below. Transverse cuts 
are made by three rotary knives-which are driven by gear- 
ing at a speed relative to that of the board, appropriate 
to the length of sheets required. Longitudinal cuts are 
made by rotating slitters in this triplex cutting machine. 
The cut sheets are delivered on to a laying-off table, where 
they are scanned by an attendant, so that any faulty 
sheets may be immediately thrown out. Afterwards 
the sheets are weighed, bundled and stacked ready for 
despatch. 

Some idea of the size of this machine may be gathered 
from the fact that it is 320ft. long by 50ft. high, and weighs 
some 2000 tons. The extensions, including buildings, have 
cost more than half a million sterling. 








Copper Wire Scrap.* 
By R. G. AREND. 


CopPER wire only comes under the category of scrap 
material when it has reached a stage which may be 
regarded as beyond the possibility of reclamation in the 
form of wire. 

, In the wire works a bench is set aside for the purpose 
of dealing with short lengths of wire, i.e., autogenously 
welding them. Many odd lengths of wire which are still 
in good condition are thus put together, and rolled into 
coils. The welding appliance is simply constructed and 
the two ends of the wires are brought into contact with 
each other, an electric current is passed through them, 
whereby they are raised to almost a white heat, and they 
are then pressed together. The fused part spreads out in 
the form of a star, which is then filed off. Another current 
is then passed through the jointed part for a few moments, 
which anneals the wire and returns to the copper its 
normal physical properties. So many odd lengths of 
copper wire abound in the wire works, apart from occa- 
sional outside lots, that a number of men are fully engaged 
on this work. 

In considering the scrap condition of copper wire it is 
worth while to note that if the wire itself is still in good 
condition the manufacturers themselves can make good 
use of it and also pay a reasonable figure for it. A poorer 
class of scrap can still be used in the condition of wire from 
which a fair price can be obtained. But if the wire is so 





* [In our issue of April 14th, 1933, we published an article by 
Mr. Thews on the “ Treatment of Copper Wire Scrap.” That 
important differences of opinion about the best method exist 
is shown by the present contribution from another experienced 
worker in this field —Ep. Tue E.] 








far gone that it can no longer be used in the capacity oj 
wire, and has to be relegated to a heap for melting down 
to copper bars, then it can no longer be expected to fetch 
a high figure 

The melting down of clean bright copper wire to the 
form of ingot copper could only be regarded as sheer 
waste. Copper refiners, and all others associated with the 
line, only melt down poor-class scrap. Much of this is 
covered with insulating material of a wide variety of 
compositions ranging from paper to cloth and asbestos 
fabrics. Scrap wire which is not protected by any covering 
soon becomes black or green on the surface, depending 
upon the extent of oxidation, &c., which has taken place. 

When bought for melting purposes, the wire is generally 
obtained as a tangled mass, which has usually been left in 
some odd corner for perhaps a considerable period. The 
open formation of heaps of copper wire act like dust 
collectors. All the dust and dirt which abounds in the 
workshop seems to be represented in these heaps. Buff- 
ings, grindings, and even small filings find their way into 
these heaps, to say nothing of floor sweepings. 

The only means whereby copper wire heaps could be kept 
free from this dirt accumulation would be to lock them up 
by themselves. Speaking generally, old disused heaps of 
copper wire may be regarded unequivocally as a dirty 
class of scrap. Any refining process to be later used to 








gov 


Ipel Yo 


recover the copper must be done with this important fact 
in mind. 


BUNDLING THE WIRE. 


The first consideration when dealing with a loose open 
mass like a large heap of copper wire is to bring it to a 
more compact condition. 

A few pounds of tangled copper wire occupy a huge 
space, and time cannot be wasted in handling such small 
lots at a time. The regular method is to use bundling 
machines, but these are only employed where the work 
represents a constant duty, and it would not pay to install 
them when dealing with odd lots. A crude form of bundling 
press is sometimes used as a substitute. One firm of 
refiners simply used an old rolling mill and passed the 
large heaps of wire back and forwards until the mass was 
pressed into almost a semi-solid condition. Another 
method used by a@ small refiner consisted of coiling or 
turning the wire heaps until they were formed into a rough 
rope condition. In both instances the compressed material 
was cut to suitable lengths by a large guillotine. 

Odd lots of copper wire invariably contain parts which 
have been tinned and soldered, whilst brazed parts are 
also sometimes found. The suggestion that these parts 
could be searched for and then removed cannot be con- 
sidered, and thus odd lots of copper wire must be regarded 
essentially as material containing impurities. Even tram 
trolley wire, often accepted as a source of pure copper, is 
liable to have other metals present. 

Various methods may be used for melting and refining 
the wire after it has been bundled and cut into sections, 
but one fact is outstanding, namely, that it cannot be 
directly melted down with the hopes of obtaining pure 
copper, or anything resembling pure copper. 

The open nature of the wire, even after it has been 
bundled, means that a charge of even a few hundred- 
weights will occupy a comparatively large space. A 
crucible furnace cannot be considered for this work, as 
the bundled wire could not properly occupy the melting 
space, and fuel would thus be burned uselessly, as probably 
the largest part of the crucible would be empty. 
this had been melted, other bundles of wire could be placed 
on top, in the space left by the open mass, but the molten 
copper below would remain there to no purpose instead 
of being tapped. A more uneconomical method of working 
could scarcely be conceived, as the crucible has to be 
maintained at full working temperature, and full fuel 
costs, whilst it is largely empty. This has long been recog- 
nised by all connected with the line, and hence the reason 
why the crucible is not used for this particular purpose. 
In the making up of brasses and gun-metals in crucibles 
copper wire scrap is not infrequently used to increase the 
copper percentage, but in this case the crucible is not left 
with great open spaces. - s 

Whilst the limited capacity of crucibles prohibits their 
use for the melting down of wire from a purely economical 
standpoint, a more important fact is that practically no 
form of refining whatever is possible in the limited 
space. There is no gainsaying the impurities which are 
unquestionably present in odd lots of copper wire scrap, 
and these are best removed by allowing the metal to be 





MELTING AND REFINING. 


As previously remarked, large amounts of cable wire 
and wire covered by insulating material abound on the 
market. The stripping of this wire is too tedious a matter 
to be contemplated for all the copper which is present, 
and advantage is taken of the inflammable nature of these 
materials to burn them off. Sometimes they are burned 
in. large heaps, but a more economical method, now widely 
fused, is to burn them where the heat may be utilised. This 
may be done in the grate of the refining furnace itself, 
and the wire later recovered from the ashes, when it is 
bundled or pressed as before. 

A variety of refining furnaces may be used, but in all 
cases free access must be given to the air. That is, whether 
oil firing or coal firing is used, the flame must at first be an 
oxidising one. Where much wire is constantly handled a 
furnace is specially designed with plenty of volume, so 
that the open nature of the wire mass may be provided 
for. Ordinary small refiners prefer the coal-fired rever- 
beratory furnace, as this represents part of their regular 
plant lay-out. 

Where other copper scrap has also to be refined, this is 
first melted, and when it occupies the well of the furnace 
the bundles of copper wire are inserted. This is regarded 
as one of the most economical methods of working. Where 
the wire alone has to be melted the same economy cannot 
be obtained, and efforts are made to avoid this practice ; 
but occasions do crop up where it has been necessary to 
refine the wire scrap without other copper material. The 
bundles of wire are then exposed to the flames of the 
furnace whilst occupying the space on the sloping hearth. 
The oxidation produced is not so considerable as might 
be supposed, if the draught of the furnace is properly 
regulated at frequent intervals. The most severe oxidation 
only occurs at certain periods, and an experienced melter 
knows how to avoid it very largely, if not almost altogether. 

The great advantage of working in this way is that a 
proportion of copper oxide is formed which is most bene- 
ficial to the refining process. As opposed to the suggested 
crucible method of working, this oxide forms a skin on top 
of the molten mass, and oxidises the impurities which rise 
to the surface and then may be skimmed off. The losses 
of copper by oxidation should not exceed approximately 
3 per cent. 

The next stages of the process are similar to those of 

refining copper in general. It should be noted that poling 
is seldom used by small refiners, and is nowadays largely 
substituted by a series of oxidising and deoxidising 
influences which ultimately produce pure copper. This 
method may be worked in a small way and without the 
precautions necessary with the earlier poling method. 
Tin and any antimony are comparatively easily removed, 
and also arsenic, down to a certain low figure, but lead is 
more difficult of removal and requires much more copper 
oxide. No oxidising agent in the ordinary way is so 
effective as copper oxide, and thus the great advantage of 
working copper wire scrap in this manner. Copper scale 
is expensive, as it is sought for by numerous chemical 
firms, and is exceedingly difficult to procure in large 
quantities. Copper wire scrap heaps because of the open 
nature of the material are partially oxidised, and of them- 
selves give this important source of copper oxide, which is 
later reduced to metal, and are eagerly sought for this 
particular purpose. The amount of fuel used in the 
reverberatory furnace as compared with that of the crucible 
furnace is approximately one-quarter. The copper is 
cast into copper moulds, which are then tilted into water 
to remove the scale which forms on the surface, and thus 
gives them a fresh appearance. Iron moulds give the 
copper a dark blackish appearance, and when allowed to 
cool slowly the surface appears dirty. 
One great advantage of acquiring copper which has 
been refined from wire is that it is almost invariably free 
from impurities such as arsenic, bismuth, &c., even 
although the refining treatment of the wire has not been 
carried out in the most approved manner, since these 
particular impurities are not included with floor sweepings, 
&c., whilst the original copper used for making the wire 
was free from them. 








COAL WASHING FOR COKE. 





An extended study of the practical and economic 
effects of washing coal and coke has been made by the 
United States Bureau of Mines, and compares the favour- 
able and unfavourable effects. In the use of washed coal 
the operators of gas or coke works are interested in the 
effects of the removal of mineral or solid constituents and 
the effects of the moisture remaining in the coal. Removal 
of free mineral impurities such as bone, shale, slate and 
pyrites is desirable, since it improves the quality of the 
carbonisation products. Moisture in the coal has some 
desirable but mostly undesirable results, especially if the 
washing causes a considerable increase of moisture in the 
coal as delivered to the ovens. However, moisture increases 
the ammonia yield, and reduces carbon deposits on the 
oven walls. Its effect upon gas, light oils, and tar is not 
determined, as temperature, coking time, and amount of 
moisture enter into the question. It appears evident that 
for the best economical results the proportion of moisture 
should not exceed 4 or 5 per cent. Unfavourable effects 
of moisture include the following :—(1) Reduction of oven 
capacity and output, due to the lower charging density of 
moist coal and the larger time required for coking at a 
given temperature ; (2) higher fuel consumption per ton 
of coal carbonised ; (3) non-uniform coke, owing to wet 
spots in the charge; (4) moisture of 12 to 15 per cent. 
results in weak large-celled coke ; (5) dripping wet coal is 
likely to cause spalling of the brick lining of the oven. 
Favourable effects of removing free mineral impurities 
include the following as improvements of quality of coke : 
—(1) Reduction of ash and sulphur; (2) reduction of 
clinker trouble ; (3) fewer cross fractures in the coke, with 
consequent greater resistance to breakage in handling and 
less small coke and breeze; (4) greater uniformity in 
chemical composition and physical properties of coke. In 
addition, there is less sulphur in the gas produced, and a 
greater yield of gas and by-products per ton of dry coal 





melted under oxidising conditions, 





charged into the ovens. 
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Craigavon Bridge, Londonderry. 


HE river Foyle at Londonderry is approximately 
860ft. in width between its banks, and has a greatest 
depth below H.W.O.8.T. of about 40ft., with a tidal 
range of 7ft. 6in. The new bridge, illustrated herewith, 
replaces Carlisle Bridge, a wrought iron structure of 
eleven spans, with upper and lower decks which accom- 
modated road and railway traffic respectively. The 
roadway of the upper deck was 20ft. in width between 
kerbs, with a footway 5ft. wide on each side, while the 
lower deck carried a three-rail track to accommodate 
either 5ft. 3in. gauge or 3ft. gauge rolling stock. 
With the advent of modern traffic it became evident 
that Carlisle Bridge was no longer adequate either as 
to strength or capacity. The girder work was heavily 
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Cross SECTION 


over-stressed, and the narrow width of the roadway 
caused much congestion. It, therefore, became essential 
to replace it by a more modern structure, and, accordingly, 
the Government of Northern Ireland determined to 
undertake the construction of a new bridge, and work 


was commenced early in 1931. The new bridge is very 
similar in general arrangement to Carlisle Bridge, but 
carries a roadway 40ft. in width between kerbs with foot- 
ways l0ft. wide oh either side. It consists of five main 
spans and seventeen approach spans. The upper and 
lower decks carry road and rail traffic respectively. The 


lower deck is only required in spans Nos. 5 to 16 inclusive, 
which suffice to cross the river from quay to quay. The 
remaining ten land spans at the two sides of the river 





The stancheons of approach spans Nos. 1-4 inclusive are 
carried on concrete pile caps resting on groups of 14in. 
by 14in. pre-cast reinforced concrete piles driven to 
depths varying from 56ft. to 18ft. below ground level. 
The number of piles under each stancheon varies from 
eight to five. The stancheons of approach spans Nos. 
17-22 inclusive are carried on mass concrete foundation 
blocks, each about 7ft. square. 

The girders and dished plating forming the upper 
deck of the bridge are protected throughout by a coating 
of mastic asphalt jin. in thickness. The roadway is 
then formed of a concrete slab about 9in. thick and sur- 
faced with a 2in. layer of bituminous macadam. The 





footways are also surfaced with a similar thickness of 
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OF A MAIN SPAN 


bituminous macadam placed directly on the mastic 
asphalt. The roadway has a camber of 2in. and is 
drained by cast iron side entrance gully boxes set in the 
kerb and discharging into the river through down-pipes 
carried by the girder work. The kerbs are of County 
Down granite, and the upper deck is completed by cast 
iron parapets of ornamental design, in which are placed 
the lamp standards for the electric lighting of the roadway. 
Facilities for the operation of the gyratory traffic are 
being provided at the two ends of the upper deck. 

The lower deck is of creosoted Oregon pine timber 
carried on channel deck bearers supported by the lower 
deck cross girders and stringers. A three-rail track for 
the 5ft. 3in. and 3ft. gauges is provided across the lower 














CRAIGAVON BRIDGE DURING CONSTRUCTION 


over the adjacent quays, railway, and roads carry the 
upper deck only. 

The five main spans, each of 130ft., are formed of main 
girders of the ““N” type at 36ft. centres resting on 
forged steel rocker bearings. Four expansion joints are 
provided. Each of the twelve piers carrying the main 
spans consists of a cast iron skin 11ft. in éxternal diameter, 
filled with concrete and resting at river bed level on a 
steel cylinder, also filled with concrete. These cylinders, 
which have diameters varying, according to their location, 
from 14ft. to 20ft., continue down to the foundation levels 
of the piers. The piers carrying the stancheons of approach 
spans Nos. 5-8 inclusive, and 14-16 inclusive, also twelve 
in number, are of similar design, but consist of 5ft. diameter 
cast iron skins resting on 11ft. diameter steel cylinders. 


deck with a siding on the bridge.320ft. in length, connected 
at each end by turn-outs to the through track, which 
terminates on each quay at a 22ft. diameter turntable. 
Haulage across the lower deck is effected by four 2-ton, 
30 H.P. electric capstans. The lower deck is lighted 
electrically and provides accommodation for gas and water 
mains and electric cables. 

The actual construction of the bridge has not presented 
any great difficulty. The cylinders were all sunk in com- 
pressed air to a maximum depth of 69ft. below H.W.O.S.T., 
the greatest air pressure employed having been 32 Ib. 
per square inch above atmospheric pressure, and no 
difficulty was experienced in obtaining adequate founda- 
tions at a reasonable depth. The main girders of spans 





Nos. 9 and 13 were erected on false timber work in the 


river, while span No. 12 was erected by cantilevering 
off span No. 13, after the latter had been completed. 
Span No. 11 was cantilevered off span No. 12, and span 
No. 10 off span No. 11. No difficulty was experienced 
in obtaining satisfactory foundations on a good stratum 
of gravel for the land column foundation blocks of the 
waterside approach, but at the city end the ground, which, 
at the site of the land columns, had been in the past 
reclaimed from the river, was found to consist of fine 
running sand subject to a tidal flow of the river water, 
and, as mentioned earlier, it was necessary to carry these 
columns on groups of reinforced concrete piles. 

Following the opening of the new bridge to traffic, 
the old Carlisle Bridge is being completely demolished. 
The construction of the new bridge involved the removal 
of some 9100 cubic yards of excavation, and the placing 
of 8600 cubic yards of concrete. The complete bridge 
includes about 5000 tons of steel and 750 tons of cast 
iron. All the materials used in its construction are of 
British origin and manufacture, while throughout the 
entire progress of the work some 90 per cent. of the 
labour employed has been obtained from among the 
unemployed workmen of the City of Londonderry. The 
total cost of the complete bridge and ancillary works is 
about £255,000. 

The new bridge was opened in state on Tuesday of this 
week, July 18th, by the Lord Mayor of London, Sir 
Perey W. Greenaway, and has been named Craigavon 
Bridge in recognition of the many services rendered to 
the City of Londonderry by the Right Hon. the Viscount 
Craigavon, Prime Minister of Northern Ireland. The 
engineers responsible for the entire construction of the 
bridge and appurtenant works were Messrs. Mott, Hay 
and Anderson, consulting engineers, Westminster, London, 
and the contractors for the complete undertaking were 
Dorman, Long and Co., Ltd., of Middlesbrough and 
London. 








LAUNCHES AND TRIAL TRIPS. 





Steet Admiralty Barges; built by Goole Shipbuilding and 
Repairing Company (1927), Ltd., to the order of the Admiralty 
for Naval ‘Armament Service in the Royal Dockyards ; launch, 
July 10th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Kryn anp LAny (1928), Ltd., have appointed Mr. C. B. 
Unwin, B.Sc. (Eng.) Lond., A.M. Inst. C.E., joint managing 
director. 

Batpwins, ‘Ltd., 67, Queen Victoria-street, London, E.C.4, 
request us to say that their telephone number is now City 4921 
(6 lines), both for the sales department and the head office. 

PeTerR Stuss, Ltd., of Warrington, has appointed Mr. 
E. Surrey Dane as commercial manager. Mr. Dane has been for 
the past five years commercial manager of the Whitecross 
Company, Ltd., Warrington. 








CATALOGUES. 





BUDENBERG GAUGE Company, Ltd., Broadheath, near Man- 
chester.—A folder describing the ‘‘ Orbit ”’ tachometer. 

Rosert Bosy, Ltd., Bury St. Edmunds.—Catalogue 8.L. 7 
of seed and grain-cleaning machinery. 

Haskins, Blackhorse-lane, Walthamstow, E.17.—An eighty- 
page illustrated catalogue of rolling steel shutters for all classes 
of work. 

W. CANNING AND Co., Ltd., Great Hampton-street, Birming- 
ham 18.—‘‘ Applications of Chrome Plating,’’ and ‘‘ Chrome 
Plating Equipment.” 

Hoitman Broruers, Ltd., Camborne, Cornwall.—An instruc- 
tive book on ‘‘ The Selection and Care of Drill Steel, Bits, 
Shanks, and Chucks.” 

Bruce PeesBies anv Co., Ltd., Edinburgh.—Booklet 711a, 
an illustrated survey of the manufacture of transformers and 
the types supplied by the firm. 

GEORGE RICHARDS AND Co., Ltd., Broadheath, near Man- 


chester.—List C1 dealing with ‘Cutanit,’’ molybdenum- 
titanium-carbide cutting alloy tools. 
ALEXANDER MATHIESON AND Sons, Ltd., Saracen Tool 


Works, Glasgow.—A booklet giving specifications of the com- 
pany’s precision ground thread taps. 

Nortu Britise Locomotive Company, Ltd., 110, Flemington- 
street, Glasgow.—Description and operating instructions of 
North British types of mechanical stokers. 

TAYLOR, TUNNICLIFF AND Co., Ltd., Eastwood, Hanley, 
Staffs.—A booklet of illustrated specifications of the pin type 
and suspension insulators made by the firm. 


Hopxinsons, Ltd., Huddersfield.—A brochure containing 
a reprint from THE ENGINEER describing the firm’s works 
and an illustrated supplement of their products. 


British TIMKEN, Ltd., Cheston-road, Aston, Birmingham.— 
A sixty-page catalogue describing tapered roller bearings 
applied to railway rolling stock and outdoor machinery. 


Lea RecorperR Company, Ltd., Cornbrook Park-road, 
Manchester.—Publication L.C.M. 5 on automatic coal metering 
for Lancashire boilers where fitted with mechanical stokers. 


British INsuLATED CABLEs, Ltd., Prescot, Lancs.—‘‘ An 
Alphabet of Industry,” a booklet alphabetically arranged show- 
ing the applications of the firm’s products in various industries. 

Sir W. G. ARMSTRONG WHITWORTH AND Co. (ENGINEERS), 
Ltd., Scotswood Works, Newcastle-upon-Tyne.—Brochure 
No. 596, dealing in some detail with oil-engined shunting 








locomotives. 








Stores Orricers: Royat Arr Force.—The Air Ministry 
announces that about five vacancies for permanent commissions 
in the Stores Branch of the Royal Air Force will be offered for 
competition among young men who have attained the age of 
twenty-three and have not attained the age of twenty-five on 
January Ist next following the entrance examination. Applica- 
tions should be made to the Secretary, Air Ministry (8S. 7), 
Kingsway, London, W.C.2, for the regulations and for applica- 
tion forms. Completed application forms should reach the Air 
Ministry by August 15th next, or at the latest by September Ist. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of prices of the materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b.. steamer. 


Iron and Steel Imports. 


The imports of iron and steel, as shown by the 
Board of Trade return for June, show a definite decline 
when compared with the May figures, the totals being 
69,019 last month, against 84,927 tons in May. The pig 
iron imports: for June were 4618 tons, compared with 
7185 tons in the corresponding month of 1931. The 
chief feature of these figures is that the whole of the 
imports were from British India. Considering the large 
quantities of semis imported before the duties were 
imposed, it is not surprising that recently the Continental 
steel makers have made special efforts to secure business 
in this class of material, by drastically cutting their prices. 
The effect of this mancuvre, however, does not appear 
in the June returns, which relate to business transacted 
some weeks previously. The imports of blooms, billets, 
and slabs in June reached a total of 12,725, compared 
with 33,852 in June, 1932, and 38,581 in the corresponding 
period of 1931. The largest tonnage in June—6739 tons— 
came from France, Belgium being next with 4441 tons. 
The total for the first six months of this year was 102,819, 
which is just about half that imported for the first six 
months of 1931. To this total, however, must be added 
1550 tons of sheet bars and tin-plate bars, of which 
Germany and Belgium contributed only 280 tons, the 
remainder of 1270 tons being described as imports from 
“other countries ’—probably British India under the 
agreement between sheet makers and Tata Iron and Steel 
Company, Ltd. The imports of finished steel material, 
such as bars, rods and angles, reached only 761 tons, 
against 1613 tons a year ago and 10,013 tons in June, 
1931. The imports of girder beams, joists, and pillars 
were Substantial at 9654, of which Belgium sent 7910 
tons. The exports of iron and steel materials, which 
include a number of miscellaneous hardware products, 
show a decline when compared with May, the figures 
for June being 153,787 tons, against 178,639 tons in the 
previous month and 147,260 tons in June, 1932. The 
exports of galvanised sheets continue poor, the total 
for June being only 18,431 tons, and the total for the six 
months 121,088 tons, compared with 22,774 tons and 
21,567 tons for June, 1932 and 1931 respectively. The 
tin-plate exports have been maintained at 39,476 tons, 
which is about 1000 tons more than for June of last year. 
The tonnage of new steel rails exported reached 10,155 
tons, compared with 3092 tons in June, 1932. In May, 
however, the exports reached 14,998. 


British Iron and Steel Production. 


Tue June production figures for iron and steel 
issued by the National Federation of Iron and Steel 
Manufacturers disclose one or two unusual features. 
The number of furnaces in blast remained unchanged at 
seventy-two throughout the month, no furnaces having 
been blown out or put into commission. It is seldom 
that some alteration does not occur in the course of a 
month. The production of pig iron reached 345,600 tons, 
compared with 339,900 tons in May and 311,400 tons in 
June, 1932. The June total is interesting, as it was 
higher than in May, although there was one working day 
less. This means that the daily rate of production 
increased in June by about 5 per cent. The output 
included 87,800 tons of hematite; 158,600 tons of basic, 
82,800 tons of foundry, and 6700 tons of forge pig iron. 
The output of steel ingots and castings in June was 
affected by the Whitsun holidays, but it reached the 
respectable total of 568,800 tons, compared with 599,600 
tons in May and 459,300 tons in June, 1932. A comparison 
of the first half-year’s production with that of last year 
is worth making, as it shows that in 1932, 1,932,800 tons 
were produced against 1,899,800 tons this year. There- 
fore, although the production for the whole of 1932 was 
one of the lowest recorded for a considerable period, the 
reduction in output evidently took place in the second 
half of the year. In the case of steel the position is 
different, the production for the first six months of last 
year being 2,682,600 tons, whilst this year the output 
has jumped to 3,182,800 tons, an increase of just over 
500,000 tons. 


The Pig Iron Market. 


The Scottish annual Fair holidays have been in 
full swing this week, and the period for the Yorkshire 
and Lancashire Wakes is approaching. This has occasioned 
a definite falling off in the consumption of pig iron, as 
deliveries in Scotland have been entirely suspended, whilst 
consumers in the North of England are preparing for their 
own suspension of work. The North-East Coast producers, 
however, have maintained their output to a satisfactory 
degree. Recently considerable business has been trans- 
acted with consumers in the North and in Scotland, and 
deliveries are likely to be resumed on a fair scale when the 
holidays are over. Notwithstanding the cheap prices 
at which pig iron has been offered for export, compara- 
tively little business has materialised. In Scotland the 
Fair holidays are likely to continue until the end of 
this month, and in some cases rather longer. It is possible 
that one or two blast-furnaces will be closed down during 
this period, and they may not be relighted when business 
is resumed. On the North-West Coast the position 
has deteriorated somewhat. Although deliveries have 
been heavy of late and stocks have been reduced, the 
volume of business has declined. Recently a good tonnage 
of hematite was shipped to Antwerp and inquiries have 
been received from France, Belgium, and Germany. 
Unfortunately, only a small proportion of these develop 
into actual business. Lancashire is one of the districts 
in which the effect of the holidays is most noticeable. 
Another reason why the demand for pig iron is quiet 


demand for pig iron. In the Midlands buying has been 
steady. A number of the consumers in this district have 
covered their requirements until the autumn, but a 
favourable feature of the position is that there has been 
a better demand for forge pig iron. Competition between 
the North-East Coast and the Welsh makers for business 
in hematite has been keen, and on the whole the larger 
volume of business has gone probably to the East Coast. 


Semi-finished Steel. 


The situation in the market for semi-finished 
steel remains obscure. . Until about a fortnight ago the 
English steel makers held almost a monopoly as regards 
billets and sheet bars. Recently, however, the Continental 
steel works made a bid to recover their lost market. 
The Continental steel works, particularly the Belgian, 
are badly off for.orders for billets and sheet bars, and 
since their prices were fixed by the European Steel Cartel 
at a figure which, plus duty and freight, made competition 
with English material impossible, they have been able to 
secure few British orders. This position has been changed 
by the European Steel Cartel giving permission to steel 
makers to quote their own prices in the British market, 
without regard to the official prices. This revival of 
Continental competition has had a disturbing effect 
upon the market, the more so that British prices lately 
have tended to advance above the official limit of £5 
delivered for billets in 500-ton lots up to £5 7s. 6d. for small 
parcels. For sheet bars British makers are free to quote 
their own prices, and the quotation varies from £4 15s. 
to over £5, according to the district and the competition 
to be met. This week business has been done in Con- 
tinental billets at £4 14s. delivered South Wales. At 
this price a number of English consumers would be willing 
to buy Continental material, but during the low period 
when it was impossible to obtain foreign steel at com- 
petitive prices, some of them entered_into long-term 
contracts with British works. This necessarily limits the 
market for Continerital steel. A factor in the position 
is that a number of firms, which, for many years, used 
Continental material, have not yet become used to English 
steel. It is probable, therefore, that there will always be 
a market here for a limited tonnage of billets and sheet bars 
of Continental origin, and probably on occasion substantial 
quantities will be offered at competitive prices when it 
suits the Continental steel makers to do so. 


Scotland and the North. 


Holiday conditions are apparent in the finished 
steel departments of the market, and the closing down 
of the Scottish works from ten days to a fortnight has, 
naturally, affected business in other districts. Work at 
the Scottish steel works wil! not be generally resumed until 
July 31st. It is satisfactory, however, that most of the 
steel works will resume operations with better order books 
than for some time past, the works producing semis being 
particularly well off by comparison with recent years. 
Shipbuilding work has not appreciably improved, but 
there is a good deal-of repair and reconditioning work 
in hand. In the Barrow and Workington district the 
mills are fairly busy upon steel rails, billets, and slabs, 
whilst the Barrow works hold some good orders for hoops. 
The North-East Coast market has been interested in 
offerings of Continental semis at low prices, but the amount 
of business transacted has been comparatively small. 
Users having formed a habit of going to the British works 
are disinclined to break with their new associations. 
Business in plates has not been good of late, but, on the 
other hand, the demand for sheets, both on home and 
export account, has kept up. The busiest works, however, 
are those engaged on rails and constructional material. 
In Lancashire the approach of the holidays has created 
a certain amount of activity, as makers have been pushing 
forward work in hand in order to get their deliveries 
away before suspending work. Generally speaking, orders 
have been on the small side, although, in the aggregate, 
they have reached a substantial tonnage. A noticeable 
feature of the market has been the increased demand for 
bright steel bars. Business in construction material has 
been rather better, although there is considerable irregu- 
larity, some works being well employed whilst others 
are only working at part time. 


The Midlands, Yorkshire, and Wales. 


Business in manufactured steel in the Midlands 
has developed a quieter tone. The orders coming to the 
mills are of a hand-to-mouth character, and indicate 
that consumers are not yet prepared to place important 
forward contracts. The improvement in the demand 
for black sheets has continued, and the Midland makers 
are better employed than for a long time. The weak 
spot in this department is the poor demand for galvanised 
sheets. The re-rollers are well off for work, and are 
competing keenly for any business coming on the market. 
Although their price for small bars was advanced recently 
there is still a considerable variation in the quotations 
received, which range from £6 15s. to over £7. Recently 
transactions were reported in the Birmingham district in 
Continental material, both semis and finished steel, but 
now that Continental prices have become firmer there 
is little likelihood of this business continuing on a large 
scale. The demand for steel from the collieries is poor. 
In Yorkshire business in iron and steel continues to 
expand. The demand for billets has been maintained 
and the Templeborough works at Sheffield are producing 
about 12,000 tons of billets weekly. In South Wales 
the export business in tin-plates continues active, and 
@ large oil order for shipment to the East has been distri- 





is that many of the foundries are using machinery scrap 
iron in considerable quantities, and until the price of 
this increases this practice must adversely affect the | 


buted amongst the makers. Prices of tin-plates are 
slightly easier at 17s. to 17s. 6d. Competition from 


Export quotations are 


The American Steel Position. 


The expansion in business in the United States 
is being followed with great interest, since it is recognised 
to be the result of the inflationary policy of the adminis- 
tration, and as such has both its critics and supporters. 
The results, however, are apparent so far as the steel 
trade is concerned in a great improvement in the general 
situation. Steel production, which, in March, was at the 
rate of only 14 per cent. of capacity, was last. week 54 per 
cent. to 55 per cent. The production of pig iron increased 
in June to over a million and a quarter tons, and at the 
beginning of this month 90 out of 290 blast-furnaces were 
working compared with 45 at the end of January. The 
imports of iron and steel fell by 1800 tons in May. Prices 
also have an advancing tendency, although this was 
only to be expected in view of the depreciated currency. 
At the beginning of January, No. 2 foundry was quoted at 
12-75 dollars to 13 dollars, Eastern Pennsylvania, and 
the quotation has advanced to 17-35 dollars. This rise 
in value obviously is more than warranted by the 
inflation of the currency. The position is naturally 
one of anxiety to the American manufacturers, who 
are not yet able to gauge their future costs, and 
as a result few of them care to sell far forward. 
Business, therefore, is principally for prompt delivery. 
Prices for many descriptions of steel have been advanced 
2 or 3 dollars per ton, and in August it is expected that 
further advances ranging up to 6 dollars per ton will 
take place. One of the most outstanding instances of 
the revival in trade is provided by the American tin-plate 
industry. At the beginning of this year the American 
tin-plate makers were operating at 40 per cent. to 45 per 
cent. of cgpacity. They had lost ground to the Welsh 
makers, and even American controlled concerns in South 
America had bought Welsh tin-plates owing to their cheap- 
ness when compared with plates of American manufacture. 
For the past fortnight, however, the American makers 
have been operating at full capacity ; they have regained 
the ground lost in South America, and, assisted by the 
depreciated dollar exchange, are attacking markets 
in the Far East in which, until lately, they were unable to 
obtain business. Under the National Industrial Recovery 
Act the steel and oil industries have presented “ codes ”’ 
for the approval of the administration. The steel code 
provides for a 40-hour week, a 15 per cent. increase in 
wages for skilled labour and the abolition of child labour. 


The Copper Market. 


The demand for copper for industrial purposes 
in the United States has improved, but the increase in 
consumption has also been accompanied by heavy buying 
of a speculative character, so that it is difficult to say to 
what extent the heavy stocks in the United States, which, 
not long ago, were estimated at 700,000 tons, have been 
reduced. Reckoning the consumption in America at 
40,000 tons per month, it would seem that the demand 
has improved there to a much greater extent than in 
any other country. British consumers of electrolytic 
copper are not particularly busy and seem disinclined 
to follow the market upwards. The price is somewhat 
erratic owing to the violent movement of the dollar 
exchange, but apparently the American producers have 
endeavoured to keep their domestic quotation at 9 cents 
delivered, whilst the export price in sterling has varied 
from £42 to £42 10s. ¢.i.f. Continental consumers have 
shown little interest in the metal during the past week, 
and some, at any rate, appear to have covered their 
requirements for some time ahead. Generally speaking, 
stocks in consumers’ hands are not heavy, and the com- 
paratively small buying which has taken place during 
the rise in price seems to indicate that users of copper 
outside America have not experienced any great improve- 
ment in business. The standard copper market has been 
active, and although prices have shown an easy tendency, 
this has been more the result of the movements of the 
Exchange than any lack of interest on the part of specu- 
lators. Occasionally, the price-has fluctuated as a result 
of speculative buying and selling as the value of the 
dollar in exchange rose and fell. 


Tin. 
Some of the interest seems to have evaporated 


from this market for the time being. The prolonged 
wave of American buying has lost much of its force, 


and purchases this week have been on a small scale. 


At times during the past month or two similar lulls have 


occurred which have been followed by active buying, 
and it remains to be seen if recent history will repeat 
itself. Apparently, however, operators have lost some 
of the confidence which was one of the characteristics 
of the market a week or two ago. 
sales by the International Pool, but, of course, nothing 
definite is known, as those responsible for marketing the 
tin could not disclose their operations until they were 
completed. 
a tendency to slip back in the absence of American 
business, but support has been forthcoming, which the 
market has been inclined to attribute to the Pool. 
interest shown by the Economic Conference in the tin- 
restriction scheme and the suggestion that countries 
outside should be brought in, has not aroused a great 
deal of interest in the market, as it would obviously 
take a long time to put the proposals into effect. 
Import Duties Advisory Committee have given notice 
of the addition to the free list of tin slabs and ingots. 
This application was foreshadowed some time ago, and 
is the outcome of the difficulty the tin refiners in the 
Straits Settlements have in guaranteeing that any par- 
ticular parcel of tin sold to this country is of Empire 


There is still talk of 


On the London market, the price has shown 


The 


The 





America, however, is developing in the export markets. 





origin. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : 6d.; plates and sections, 15s. 


Current Prices for Metals and Fuels. 


joists, 22s. 


PIG IRON. 
Home. 
£8. d. 
N.E. Coast— 

Hematite Mixed Nos. .. 219 0.. 
No. 1 £1 4... 
Cleveland— (D/d Tees-side Area.) 
No. 1 << he ie SRA 

No. 3 G.M.B. . - © 7. 
No. 4 Forge 2 2 Ds. 
Basic 217 6 


MrpLaNnps— 


Staffs.— 
North Staffs. Foundry 
= » Forge 
Basic 
Northampton— ; 
Foundry No. 3 
Forge 


Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
d/d 


Basie, 


N.W. Coast— 


Hematite Mixed Nos. .. ¢ 


3 
3 
3 


bo oe oS 09 


~~ m OO 


6 
] 


9 
« 


— 


acon 


(Delivered to Black Country Station.) 


Os 
O «- 
ee 


-) 


6 d/d Glasgow 
6 ,, Sheftield 
6 ,, 


MANUFACTURED IRON. 


LANCS.— Home. 
Crown Bars 016 8 .. 
Best Bars mS @.. 

S. Yorkxs.— 

Crown Bars 915 0O.. 
Best Bars 10 15 O.. 

MIpLANDS— | 
Crown Bars ; 812 6to 9 0 0 
Marked Bars (Staffs. . a. @ O.. 
Nut and Bolt Bars 712 6to 8 5 0 

ScoTLaND— £ ws d. 
Crown Bars 915 0. 
Best. . 10 5 O. 

N.E. Coast— 

Common Bars 9 5 O. 
Best Bars 10 5 O. 
Double Best on 1015 0. 
STEEL. 
LONDON AND THE SoutTH-—— Home. 
Cau. 
Angles 8 20.0... 
Tees.. 910 0. 
Joists 817 6. 
Channels. . Sm 8. 
Rounds, 3in. and up 910 0. 
ee under 3in. Si @. 
Plates, jin. (basis) ° 00. 
- fin. .. ® 6 0. 
os fin. .. 910 0. 
¥ fein. .. 915 0. 
* tin. .. . v4. 
Nortu-East Coast— 
£ «a. 2. 
Angles eS ay © « 
Tees e 7 464. 
Joists 815 0. 
Channels. . S. 3s. 6. 
Rounds, 3in. and up So 6. 
9 under 3in. 615 0. 
Plates, jin. (basis) S45 6-. 
oy ee 6 6x 
»” ith; |<. o & 0. 
” fein. .. 910 0. 
»» tin. . e 2 8. 
Boiler Plates, din... 8 5 0. 
MIDLANDS, AND LEEDS AND DistTRIcT- 
Sa, 4. 
Angles S356 2% 
Tees. . OF Bux 
Joists 815 0. 
Channels. . 813 6. 
Rounds, 3in. and up e 9-@ some 
as under 3in. 615 Oto7 0 0 
Plates, jin. (basis) 817 6. 
fein. .. 9 2 6 
jin. .. . 2. 
fein. .. 912 6. 
” fin. . 9 26. 
Boiler Plates, tin. 8 5 0. 


Export. 
£ se. d. 


Birmingham 


Export. 


Export. 
£ s. d. 


se. 
a] 


_ 
a a | 


PARADA 


JIo- oom om si on 
? or 
coocoooso 


a] 
_ 
owe a4 4 


& 
Seana & 


10 © @ @ +! 
— ~ 
oauca 

eococeco 


a w a 
a 
eoceoccs SCeQoeoaocncs: 
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1 
— 
oa 


on 
_ 
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STEEL (continued) 


Home. Export. 

Giascow anv District— £ s. -d. £ xs. d. 

Angles Dito 7 Ele 

Tees a Bie ares ee ee 

Joists S38 ~ 9-2. (oe eee 

Channels. . 2 6.12 6... 712 6 

Rounds, 3in. and up e496 5. oa 78 

* under 3in. i ae es 610 0 

Plates, jin. (basis) 815 0 715 0 

a AS. 900 8 0 0 

x Meme 2S 9 5 0 8 5 0 

% fsin. .. 910 0 810 0 

” fin. . e236 8 5 0 

Boiler Plates . 8 5 0 712 6 
Soutn Wares ArREA— 

£s. d Ze. da; 

Angles le ee y Ailes a 

Tees Se Fy 1S 8 7 6 

Joists 815 0 a ee 

Channels. . 812 6 712 6 

Rounds, 3in. and up 9. %,4 S Tou6 

we under 3in. 615 0 6 5 0 

Plates, jin. (basis) S196. 715 0 

+ J... oss % 8 0 0 

ap ogee 776. 8 5 0 

ae fein. .. 912 6. 810 0 

EE fin. .. ew fr ee 8 5 0 

TRELAND— BELFAST. Rest or [RELAND* 

Ss. a. £s. d: 

Angles 813 6. 8 15 0 

Tees 912 6. 915 0 

Joists 2 6.¢. 93.4 

Channels. . s« SE 2B... 9 0 6 

Rounds, 3in.andup .. 912 6. 915 0 

* under 3in. 3 6' 4, 715 0 

Plates, jin. (basis) .. 9 0 O.. e-246 

a 95 0.. o 7 6 

et fin. .. o-20. 9 3. 912 6 

” fein. .. o> . @ 917 6 

o” tin. .> 910 0... 915 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. £s. d. Sts Ms 

10-G. to 13-G., f.o.r. 8.10 0 ::. 810 0 

14-G. to 20G., d/d. or 6... 815 0 

21-G. to 24-G., d/d. Mm 6 0. 9 0 0 

25-G. to 27-G., d/d. 20:42 6: 912 6 


The above home trade prices are for 4- rn lots and over ; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. | ae 
4-ton lots and up .. 1210 0... 
2-ton to 4-ton lots 52.37 6:2: 
Under 2 tons M0 8. 


£16 7s. 6d., C.i. if, duty paid India. , 


Export ; 
* £11 Os. Od., f.0.b. other markets 
ne Scandinavian Markets Free. 
Tinplates. 


20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 
Tinplate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) ae 515 0 
» Medium (0-42% to 0- 60% C. ae 612 6 
» Hard (0-61% to0-85%C.) 7 i2°-6 
” » (0°86% to 0-99% C.) 8 2 6 
” » (1% C. and up).. 812 6 
Soft (up to 25% C.), 500 tons and 8K: 5 0 0 
100 tons , my ea 
Rails, Heavy, 500 ton lots, f.o.t... . 810 0 
» Light, f.o.t. ote it ae. @ 
FERRO ALLOYS. 
Tungsten Metal Powder 2/- per lb. 
Ferro Tungsten 1/9 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 17 6 7/- 
»” * 6 p.c. to 8 p.c. £19 7 6 7/- 
” ”» 8 p.c. to 10 p.c. £18 17 6 7/- 
as Fal Specially Refined . . 
” ” Max. 2 p.c. carbon £30 0 0 9/— 
ae ae » 1 p.c. carbon £31 0 0 10/- 
” ” » 0°70p.c.carbon £42 10 0 12/6 
” ” » carbon free .. 103d. per lb. 
Metallic Chromium 2/8 per lb. 


Ferro Manganese (per ton) £10 15 0 home 


» Silicon 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. 
»” » wpe. £18 2 6 scale 6/— p.u. 
» Vanadium 12/8 per Ib. 
» Molybdenum : 5/6 per lb. 
» Titanium (carbon free) 9d. per Ib. 

Nickel (per ton) : £225 to £230 

Weare Gao 6.064% -as 8 5/- to 5/6 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, July 12th. 





CopPrpER— 

Camees rs £38 11 3 to £38 12 6 
Three months .. £38 15 0 to £38 16 3 
Electrolytic £41 10 0 to £42 10 0 
Best Selected Ingots, d i Bir- 

mingham ° ° £42 0 0 
Sheets, Hot Rolled £68 0 0 

Home Export. 
Tubes, Solid Drawn (basis) .. 103d. 103d. 
»  Brazed (basis) 10}d. 103d. 
Brass— 
Ingots, 70/30, d/d Birmingham £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 94d. 94d. 
»  Brazed.. oe 11}d. 11}d. 

TrIn— 

Aa ier Aner £216 10 Oto £216 15 0 
Three months .. £216 5 Oto £216 10 0 

LEab : £13 12 6to £13 15 0 

SPELTER : £18 2 6to £18 2 6 

Aluminium Ingots (British) . £100 

FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Steam. . 14/- 
re iy | Re 13/6 to 13/9 
” » Splint .. 15/- 

AYRSHIRE— 

(f.0.b. Ports)—Steam 11/3 to 11/6 

FiresHIRE— 

(f.0.b. Methil or Burnt- 
island)—Steam .. 12/6 to 12/9 
Unscreened Navigation 12/— to 12/6 

LoTrHians— 

(f.0.b. Leith)—Best Steam 11/6 to 11/9 
Secondary Steam .. 10/9 to 11/— 

N.W. Coast— ENGLAND. 

Steams 17/6 to 18/- 
Gas Coke 20/— to 20/6 
NoRTHUMBERLAND— 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 8/6 
Unscreened 11/6 to 12/6 

DurHamM— 

Best Gas. . 14/6 
Foundry Coke 14/— to 15/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 25/6 to 26/6 - 
South Yorkshire Best .. . 21/— to 22/6 — 
South Yorkshire Seconds 16/6 to 19/6 
Rough Slacks. . 8/- to 9/- — 
Nutty Slacks. . 7/-to 8/6 — 
Furnace and Foundry Coke (at ovens) 12/3 
CaRDIFF— SOUTH WALES. 

Steam Coals : 
Best Smokeless Large .. 19/6 
Second Smokeless Large 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/6 to 14/— 
Ordinary Smalls 11/6 to 12/6 
Dry Nuts 20/- to 24/- 
Foundry Coke 20/- to 36/6 
Furnace Coke 15/— to 17/6 
Patent Fuel 21/- 

SwansEA— 

Anthracite Coals : 
Best Large P 35/— to 38/6 
Machine-made Cobbles. . 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 25/- to 30/— 
Peas See tne. Mette es 18/— to 20/6 
Breaker Duff Rubbly Culm.. 8/6 to 10/- 

Steam Coals : , 
Large 18/- to 20/6 
Nuts 18/— to 25/— 
Smalls 11/- to 13/- 

FUEL OIL. 

Inland consumption; contracts in bulk. 

Exclusive of Government tax of Id. per gallon. 

Ex Ocean Installation. Per gallon. 
Furnace Oil (-950 gravity). . 34d. 
Diesel Oil e173 os 3id. 

Manchester prices a per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Machine Tools. 


Durine the past two years the French machine 
tool industry has been undergoing a systematic organisa- 
tion, first by the creation of the Chambre Syndicale des 
Constructeurs de Machines Outils, followed by the con- 
stitution of a technical commission and a Customs com- 
mission, in addition to the Commission on Standardisation 
already existing. There is also a Committee for the 
Development of Machine Tools in France, including repre- 
sentatives of the State technical services, which aims, 
amongst other things, at providing means for testing 
machines and for raising the standard of French con- 
struction by reducing tolerances to within narrower limits 
than those usually accepted abroad. All this work is being 
done at a time when the machine tool industry is suffering 
from the crisis, to the extent that, in the words of the 
Committee for the Development of Machine Tools in 
France, it is threatened with collapse, and perhaps 
extinction, unless the Government takes immediate steps 
to protect it from foreign competition by raising import 
duties, requiring that all machine tools needed for the 
execution of State contracts shall be of French manu- 
facture, renewing plant in the State arsenals and factories 
with the aid of funds provided under the programme of 
national works, and arranging with French makers to 
produce special machines that may be needed ih time of 
mobilisation. It is surprising to find that one of the argu- 
ments put forward in favour of French machine tool 
makers monopolising their own market is that the dis- 
armament proposals now under consideration render it 
more necessary for the country to be equipped for turning 
out all the machine tools that may be required in times of 
national emergency. The Committee affirms that there 
are in France 160 makers employing 10,000 workmen on 
the manufacture of machine tools. These figures are in 
excess of those usually accepted, and the number of 
makers belonging to the Chambre Syndicale, which is 
supposed to cover the whole industry, is not much more 
than sixty; but, admitting the correctness of the Com- 
mittee’s estimate, the figures are small compared with the 
interests of other industries that would suffer from such 
attempts to exclude foreign manufactures. 


Alcohol Motor Fuel. 


Many attempts have been made to oblige petrol 
suppliers to add a percentage of alcohol to the spirit, the 
first decree being that which required importers of petrol 
to buy from the State a quantity of alcohol equal to 10 per 
cent. of the petrol they introduced into the country. What 
was done with the alcohol is a matter of conjecture, for 
the so-called “‘ national fuel ”’ soon had to be given up as 
a failure. Nothing further was done pending research 
carried out by the Office National des Combustibles 
Liquides, which finally concluded that there was no 
reason whatever why motor car users should not be satis- 
fied with a mixture of 20 per cent. alcohol with petrol. 
Such a mixture, it affirmed, was superior to petrol alone, 
and possessed a great advantage in avoiding the bugbear 
of knocking. Moreover, it has long been employed on the 
Paris omnibuses, and there appears to be no doubt that 
under particular conditions the petrol-alcohol fuel is 
satisfactory. Nevertheless, when a decree was published 
in the autumn three years ago requiring petrol purveyors 
to add 20 per cent. alcohol to the spirit, motor car users 
found that it was difficult to do anything with a fuel that 
effectually prevented engine starting in cold weather. It 
was then decided that the experiment should be resumed 
at the beginning of summer, so that car owners would be 
able to adjust their engines to the new fuel and use it 
satisfactorily during the winter. The new decree came 
into operation this year, when all petrol suppliers were 
required to make the nece addition of alcohol, but 
again car owners experienced some difficulty in starting 
engines and there was, moreover, a tendency to corrosion 
of cylinders and valves caused apparently by the instability 
of the fuel. It is obviously impossible to use dehydrated 
alcohol on account of the cost, and the question now being 
discussed is whether the trouble arises from an undue 
percentage of water, or whether the presence of the 
accepted maximum of 5 per cent. water affects the 
stability of the fuel. There is an impression that progress 
has been made with the use of a petrol-alcohol fuel, and 
research is being made this summer in the hope of over- 
coming all difficulties so that the mixture can continue 
to be employed during the winter. Motor car users are 
prepared to put up with unavoidable slight inconveniences 
for the sake of benefiting the great national beet industry 
and of relieving the State of huge stocks of alcohol for 
which there is at present a wholly insufficient market. 
The State monopolises the purchase and sale of industrial 
alcohol, and it is supplying petrol purveyors with the 
spirit at below cost in order to keep the price of the 
mixture the same as that of petrol, so that the problem 
resolves itself into sacrifices on the part of the general 
community for the benefit of the agricultural and distilling 
industries. 


The Congo-Ocean Railway. 


The construction of the railway between Brazza- 
ville, on the Congo, and the new port of Pointe-Noire, on 
the Atlantic Coast, is so far advanced that it will be 
opened for traffic next year. It is already being used for 
the transport of mgers, @ motor car connection being 
provided between the two sections that are being pushed 
forward from each end. Its successful completion will 
mark the accomplishment of one of the most difficult 
undertakings of its kind, through a territory where the 
railway had to traverse mountain ranges, unhealthy 
forests, and swamps that laid heavy toll on the lives of 
imported labour and necessitated a suspension of the 
work until a complete mechanical equipment could be 
obtained to resume operations with a minimum of native 
labour. The importance of the railway lies in the fact that 
it relieves French Equatorial Africa of any dependence 
upon the Belgian Congo Railway. The Government 
proposes to place the management of the line in the hands 
of the State Railways, and all authority will be vested 
in the Minister for the Colonies. 





British Patent Specifications. 


When an invention is communicated abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TURBINE 


394,001. December 18th, 1931.—Burmt-up Rotors FoR 
Stream Tursines, C. A. Parsons and Co., Ltd., R. Dowson 
and D. C. P. Willis, of Heaton Works, Newcastle-on-Tyne, 
and L. M. Douglas, Turbinia Works, Wallsend-on-Tyne. 

The rotor of an axial flow turbine is built up of a main forging 

A, which embraces the high-pressure end, and a series of p =. 








MACHINERY. 


N?394,001 

















B towards the exhaust end. These discs are secured together 
by spigoted screws and are welded to make sure that they do 
not work loose. The grooves for the blading are arranged 
between each pair of discs and are so undercut that the centri- 
fugal force of the blading tends to draw the adjacent discs 
into more intimate contact.—June 19th, 1933. 


TRANSFORMERS AND CONVERTERS. 


393,991. December 17th, 1931.—TRANsFORMER- POWER 
Reevuration, R. F. Gibson, 6, Lancaster-road, London, 
S8.W.19, and H. R. Watson, 33, Effra-road, London, 8.W.19. 

The object of this invention is to provide for an adjustable 
regulation of the power output of power transformers of the 
oil-immersed type, combined with ease of adjustment and 
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freedom from hum. The main core A of the transformer has two 
horns B, B, which may act as a magnetic flux shunt through the 
armature C. This armature is held in contact with the faces 
of the horns by the spring D, and is adjusted longitudinally 
to vary its effectiveness by the screw E. It will be noticed that 
the adjusting means are all above the surface level F of the oil.— 
June 19th, 1933. 





MACHINE TOOLS AND SHOP APPLIANCES. 

394,210. October 22nd, 1932.—AvuTomaTic MULTI-SPINDLE 
Turret Latues, Alfred Heinrich Schitte, of the firm 
Alfred H. Schitte, of 76, Rheinalle, Cologne-Deutz, 


Germany. 

In the multiple-spindle turret lathes with indexing drum 
containing the revolving work spindles, used at present, the 
roughing and finishing tools are arranged upon @ common 
longitudinal slide. It is claimed that the shocks caused by the 
heavy roughing cuts influence the finishing operation very 
disadvantageously, and that it is also prejudicial that the 
feed for roughing and finishing is the same. The object of the 
invention is to eliminate these hem ay ag 0 Upon the base 
of the machine are mounted, on the left, the housing A, and, 
to the right, the main driving box B. In the drum housing 
A is supported the work drum, which contains, for instance, 
four working spindles which can be indexed and fixed in such a 
manner that every spindle is in perfect axial ali ot with one 





of the tools C, C in every working position. spindle drum 
has a central cylindrical extension D, which is in the 
opposite driving box B. The drum ing A the driving 


box B are connected by an overarm. The slide E which holds 


the tools —a for ee has its main guide upon the 
axial extension D of the spindle drum. It is secured against 
torsion by the neck F, which slides upon a body G attached to 
the driving box B. — the slide E therefare two tool holders. 


The two upper tools, which serve for finishing the_work 


N°394,210 





pieces, are fitted to the slide H, which moves upon the overarm 
connecting the driving box with the drum housing. This slide, 
too, is provided with two tool holders adjustable in the longi- 
tudinal sense and containing the finishing tools. Means are 
described for driving the various motions of the machine.— 
June 22nd, 1933. 


ELECTRICAL APPLIANCES. 


393,826. October 10th, 1932.—CaTHopE Ray TusBss, Inter- 
national General Electric Company, Incorporated, 120, 
Broadway, New York, U.S.A. 

The invention relates to cathode ray tubes and particularly 
to tubes adapted to operate at a relatively low voltage. Accord- 
ing to the invention, between the anode and the fluorescent 
screen of a cathode ray tube are arranged a metal cylinder or 
frusto-conical member and a metal ring, both of which are elec- 
trically jndependent of the screen and to which are applied 
successively increasing voltages with relation to the cathode for 
the purpose of accelerating the 
electrons. The cylinder and ring 
are arranged to be coaxial with 
the cathode ray before its deflec- 
tion and the deflecting plates are 
located in the. field free space 
within the metal cylinder or 
frusto-conical member. A com- 
paratively low potential of about 
100 to 200 volts with respect 
to the cathode may be applied 
to the cylinder while a suitable 
high potential may be applied 
to the ring. The electrons will 
then reach the fluorescent screen 
with a sufficiently high velocity. 
As experiments have shown, the 
electron stream remains con- 
centrated with this arrange- 
ment. In carrying out the inven- 
tion the interior of a cathode ray 
tube of known form may be pro- 
vided with metal mirror deposits 
to form the cylinder and ring, 
as shown in the drawing. The 
lower frusto-conical shaped 
reflector A is brought to a 
potential of approximately 100— 
200 volts with respect to the 
3 : cathode B, the upper annular 
apn C, which, together with reflector A, is unconnected 
with the fluorescent coating D, and is thus electrically inde- 
pendent of the coating, having a suitably selected higher potential 
such as 500 volts a to it. Between the cathode B and the 
anode E there may be a voltage of 300 volts, for example. The 
measuring plates F for deflecting the cathode ray are 
in the space within reflector A, which constitutes a ‘space in 
which there is practically no field and in which the electrons 
only move at a low velocity and are therefore deflected even by 
weak fields.—June 15th, 1933. 
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TRANSMISSION OF POWER. 


393,893. January 17th,1933.—  ‘°393,893 


Rotter Bearines, H. N. 
Skerrett, 24, Temple-row, 
Birmingham. 

In a conical roller bearing 
there is a pumping action that 
—- lubricant toward the 
arge ends of the rollers, and 
because of the difficulty of 
maintaining a Pr iggy of lubri- 
cant at the middle of a double 
row bearing it has been the 
practice to dispose the rollers 
of such bearings with their 
large ends towards the middle 
of the bearing, although it has 
been known to be desirable in 
some bearing installations to 
have the small ends of the 
rollers disposed toward each 
other. In order to provide a 
supply of lubricant between 
the two series of rollers of 
such a bearing provision is 
made for the circulation of 
the oil through the grooves A 
and the holes in the spacer 
ring B. The ring is split, so that 
it = be got into place, and 
is held there by a clip ring C.— 
June 15th, 1933. 
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SHIPS AND BOATS. 

394,271. January 28th, 1933.—Suip anD Pier FENDERs, 
Société Industrielle de Matériel d’Enterprise et de Con- 
struction §8.1.M.E.C., of 8, rue Armand Moissant, Paris 
Seine Department), France. 

The present specification covers a device adapted to 
hion the shocks which may be given by ships against the 
constructive works which they approach, such as uays, moles, 

piers, stockades, wharves, and the like. The wing is a 

vertical section of the shock absorber at the end of the shock 

after the ship has been stopped. The shock absorber is con- 
stituted as follows :—A beam A is hung from a pivotal shaft 
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B supported and held stationary by two very rigid walls forming 
a part of the constructive work and constituting a recess in 
the latter. The beam, under the action of a ship striking it 
at any point of its height, rotates about the shaft B; it is 
driven into the recess, both walls of which act as guides, and 
pushes back, through the medium of a ting-rod, a piston 
C sliding within a cylinder filled with a fluid which is thus 
pushed back through a loaded valve D and evacuated in a tank 
~. The cylinder is firmly connected to the constructive work 
and is suitably abutted on the latter. The resistance to the 
passage of the fluid through the loaded valve when the said 
fluid is pushed back by the piston, causes a reaction which the 
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beam opposes to the thrust of the ship at the level of its point 
of contact with the latter. The inward movement of the beam 
creates the yielding resistance which is desirable for cushioning 
the shock, and the duration of this resistance can be as great 
as desired as it is proportional to the possible stroke of the piston, 
which can be judiciously chosen. When the ship has finally 
stopped owing to the resistance of the beam to the driving-in 
stress, the beam tends to return to its initial position, because 
it is like a pendulum, urged by its own weight as well as by the 
expansion of a spring F arranged behind the piston. During 
this return movement to its initial position, the beam, through 
the medium of the connecting-rod, restores the piston to its 
starting position by causing the cylinder to be filled up by 
suction through the suction valve G, with the fluid stored in the 
tank.—June 22nd, 1933. 


LIGHTING AND HEATING. 


January 6th, 1933.—Herap Lamps ror Motor Cars, 

. V. Philips’ Gloeilampenfabriken, Emmasingel 13D, 
Eindhoven, North Brabant, Netherlands. 

“This lamp is of the “‘ dimming” type and has a main filament 

A set at the focus of the parabolic reflector, and an auxiliary 

filament B set within a shield C for producing a semi-circular 
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beam of reduced intensity. It will be seen that the circuit 
through the second filament passes through the shield, which is 
carried by the negative pole wire. The feature of the invention 
lies in the fact that the shield is also supported from the positive 
pole wire by the short pieces of wire D, which are connected 
together by a glass bead. In this way the destructive result of 
shocks on the filament are minimised.—June L5th, 1933. 


MISCELLANEOUS. 


393,875. December 12th, 1932.—AN APPLIANCE FOR PREVENT- 
mnG Water Hammer, The British Thermostat Company, 
Ltd., Windmill-road, Sunbury, Middlesex ; and M. Payne, 
50, Hook-road, Surbiton, Surrey. 

This invention relates to an appliance for preventing water 
hammer and consists of a tube A of canvas-reinforced rubber 
enclosed in a rigid sheath or tube B of metal which is fitted at 
its ends with hollow plugs C. Each of the plugs is formed with 
a nipple D projecting into the tube B and a nipple E projecting 
externally out of the tube. The ends of the tube A are fitted over 
the nipples D and secured by a wire binding, or otherwise, so as 
to make a tight joint, whilst the nipples E are threaded to fit 
any convenient type of socket or connecting member so as to 
enable the device to be connected to an existing water pipe. 
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The device is intended to be connected in any existing water 
pipe preferably near the cock or valve which originates or is 
liable to originate water hammer so that the device forms part 
of the piping through which the water flows. When the device 
is in use the tube A is more or less distended by the pressure of 
the water and expands and contracts in response to pressure 
changes. When a pressure wave is generated by the sudden 
closing of a valve the momentum imparted to the water in the 
pipe is expended in expanding the tube A with the result that 
the development of pressure is limited, the energy of the pressure 
wave is dissipated gradually, and the hammer blow with its 
accompanying noise and strain which would occur in the normal 
rigid pipe system is averted. In the event of rupture of the 
tube A the escape of water is prevented by the sheath B, so that 
the system can continue in normal operation until such time as 
— tube A can conveniently be replaced.—June 15th, 


394,288. February 23rd, 1933.—CHARGING APPLIANCES FOR 

PNEUMATIC CONVEYING Puants, Frederich Schicht, of 
_Eisenstiickstrasse 19, Dresden A, Germany. 

This invention relates to improvements in pneumatic con- 











veyors, and in the earlier part of the specification there is a 
lengthy discussion of the disadvantages of present methods of 
charging. In the accompanying engraving three different 
constructional examples of an appli according to the inven- 
tion are shown schematically. In the first the charging opening 
of the pressure conduit is closed by the rollers A, B, moun’ 

in the housing C. These rollers rotate with a peripheral speed 
which is the same as the of the conveying air as it passes 
the opening. The roller B is suspended on a link so as to be 
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capable of swinging, and is forced on to the roller by means of 
a spring or the like. The working surfaces of the roller may be 
covered with rubber or the like, and are particularly adapted 
for introducing granular material, which can be thrown in both 
continuously as well as intermittently. In another construc- 
tion the material is introduced between two conveying belts 
running round rollers. The arrangement is suitable for loose 
straw, hay, or the like. A third construction suitable for a 
sheave or similar materials is seen below.—June 22nd, 1933. 


394,194. October 4th, 1932.—Cross-sLIDE TABLES FOR METAL- 
Currinc MAcHINE Toots, William Lee Custance, of 95, 
Queen Victoria-street, London, E.C.4. 

According to this invention an improved cross-slide design 
comprises a work table provided with flat ways at its bottom 
face, a guiding member and flat ways on the bed, all so arranged 
that the ways of the table contact directly with those of the bed. 
The purpose of the improved construction is to enable :—The 
work table to be borne directly by the bed without inter-position 
of any intermediary slide; and to reduce the manufacturing 
expense by realising the condition that it shall only be necessary 
to have the ways of the table parallel to its top face for enabling 
the table to move to any position parallel to the plane passing 
through the ways of the bed. A preferred form of device accord- 
ing to the invention is illustrated by the accompanying drawings. 
A and B are square, flat ways on the bed C. D is the work table 
presenting at its bottom face two flat ways E, F. The bottom 
faces of the ways E, F bear directly on the top face of the ways 
A and B. A plate G has formed in its top face two rectangular 
grooves H and J, enclosing the ways of the table, and has formed 
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in its bottom face two other rectangular grooves K and L, 
enclosing the ways A and B of the bed, and constitutes the 
guiding member. The guiding member G is carried directly 
by the top face of the ways A and B. It is guided laterally 
by the lateral faces of the way B, clearance being provided 
laterally along the way A. The guiding member G does not, 
however, carry the ways of the table, the bottom of the groove 
in the upper face of the guiding member being cleared under 
the bearing face of the ways E and F, but clearances are also 
provided in the guiding member, vertically between the bottom 
of the grooves and the bearing face, and laterally around the 
way E, the way F being guided by the lateral faces. The 
bottom of the groove in the top of the guiding member G 
being at a lower level than the bearing surface of the groove 
in the bottom, it follows that rectangular openings exist at 
the intersection of the upper and lower grooves. The direct 
contact between table ways E and F and bed ways A and B is 
obtained through these openings. The guiding member rests 
on the bed and is guided thereon by the two faces of one lower 
groove and guides the table by the two faces of one upper groove. 
The table is thus guided in two cross directions as required. 
The guiding member thus presents a right-angled guiding 
formation, of which one ‘side is guided by the bed, the other 
side guiding the table.—June 22nd, 1933. 


394,292. March 8th, 1933.—DETERMINATION OF OXYGEN OR 
COMBUSTIBLE Gas CONSTITUENTS BY COMBUSTION, Olof 
Rodhe, of 49, Oldenfelderstrasse, Rahlstedt, near Hamburg, 
Germany. 

Oxygen or combustible constituents of mixtures of gas to 
be tested are determined by adding to them gases capable of 
reaction and measuring the diminution in volume occurring 
by the combustion of this additional gas with the gas to be 
determined. As additional gases, hydrogen or oxygen are 
used in one case or another. When these additional gases are 





mixed in the usual manner with the gases to be tested, the 
risk of explosion arises under certain circumstances. The 
accompan; drawing shows a form of construction suitable 
for the carrying out of the method claimed. A gas-analysing 
apparatus of known design is provided with two measuring 
vessels A and B. A is the measuring vessel for the gas to be 
tested, B that for the reaction gas. Both measuring vessels 
are formed and arranged in such manner that the fluid con- 
tained therein, which, in this case is mercury, rises simul- 
taneously by the effect of the pump device C, causing 
the two gases always to ‘flow through the two sealing 
liquids D and E in the same proportion and thence through 
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separate pipes into the reaction or combustion chamber 
F. The gas burns here quietly and without risk of explosion. 
Owing to this quiet course of combustion, the analyses can 
proceed without disturbances. The gases of the reaction or 
combustion chamber are then conducted further through a 
joint piping G, either first of all into the absorption vessel 
H, in which carbonic acid is absorbed, or through the pipe 
J and the open cock K direct into the measuring vessel L. 
It is not necessary that a gas-analysing apparatus shall work 
automatically for this purpose, but, on the other hand, the 
method can also be utilised to advantage with suitably equipped 
hand analysing apparatus. The method can also be employed 
with continuously operating apparatus.—June 22nd, 1933. 








Forthcoming Engagements. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, then y infor 





should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 





To-pay, Juty 19TH, TO TUESDAY, JULY 25TH. 

INTERNATIONAL Or INDUsTRIES EXHIBITION.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Wortp Petroteum Conaress.—Imperial College of Science 
and Technology, S. Kensington, London. For provisional 
programme see page 372. 

Satrurpay, JuLy 22np. 

Puysicat Socrery.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

SrerHEenson Locomorive Socrery.—Visit to Southern Rail- 
way Running Sheds at Tonbridge and Ashford, Kent. 

Sunpay, JuLy 23RD. 

Inst. or ExectricaL ENGINEERS: LONDON STUDENTS’ 
Szction.—Summer meeting in Holland and Western Germany. 
Particulars from Mr. R. C. W. Joyce, 14, Moresby-avenue 
Tolworth, Surbiton. 








CONTRACTS. 


THE WESTINGHOUSE BRAKE AND Saxsy StaNaL COMPANY 
has been awarded the contract for the supply and installation 
of automatic colour light signalling on the L. and N.E.R, 
from Hackney Downs to Seven Sisters Junction. The signals 
will be of the searchlight type, with A.C. track circuit control. 


THe OERLIKON Company has received from the Etzelwerk 
Company, jointly formed by the N.E. Switzerland Power 
Supply Company and the Swiss Federal Railways, orders for 
the following three-phase equipment :—(a) Three three-phase 
alternators, each of 18,000 kVA, 10 kV, 50 cycles, 500 r.p.m. 
(vertical type); (b) three three-phase transformers, each of 
18,000 kVA, 10/150 kV, 50 cycles; (c) two three-phase alter- 
nators, each of 300 kVA, 380 volts, 50 cycles, 1000 r.p.m., vertical 
type (house sets). 

Tue Drewry Car Company, Ltd., London, has just received 
instruction from the South African State Railways to put in 
hand a 300 H.P. double power-bogie rail coach underframe. The 
body, which is to be of a specially light type, is being con- 
structed by the railway in South’ Africa, and the complete 
vehicle will be employed in high-speed passenger services. 
The company has also received an order from the Government 
of India, India Store Department, London, for a standard type 
saloon inspection coach for official use. 








British StTanpARps InstituTion.—Mr. Maurice F. G. 
Wilson, M. Inst. C.E., who has been Chairman of the Main 
Committee and Chairman of the General Council, for the 


past five years, has retired in accordance with the By-laws, 
and Mr. E. J. Elford, M. Inst. C.E., Borough Engineer and 
Surveyor of Wandsworth, Past-president of the Institution 
of Municipal and County Engineers, and Chairman of the Build- 
ing Divisional Council, has been unanimously elected to succeed 
him as Chairman of the General Council for the next twelve 
months. P 
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A Seven-Day Journal 


——_~>_—_ 
The Technical Press and World Recovery. 


On Thursday, July 20th, in connection with the 
Advertising Exhibition at Olympia, a luncheon was 
given by the Council of the e and Technical 
Press under the chairmanship of Sir Gerald Chadwyck- 
Healey, Bart., C.B.E. Following the luncheon a 
discussion took place on ‘‘ The Trade and Technical 
Press as an Agent in World Recovery.” The Nor- 
wegian Minister, Dr. P. B. Vogt, opened the dis- 
cussion and made reference to the important part 
which British technical journals had played in pro- 
ducing the present satisfactory state of trade relations 
between the two countries. Dr. E. L. Burgin, 
Parliamentary Secretary to the Board of Trade, 
dwelt upon the necessity for the regulation of pro- 
duction to suit consumption and the part which the 
technical Press could fulfil in helping to secure that 
object. Mr. Holbrook Jackson argued against the 
adjustment of production to agree with consumption 
and in favour of an increase in the purchasing power 
of the people. Sir Ernest Petter urged British trade 
and technical journals to pay increased attention to 
placing information concerning British goods before 
foreign readers in their own language. Mr. W. 
Alderson Smith mentioned the difficulty which, he 
said, editors of technical journals encountered in 
obtaining information from trade associations. Com- 
mander Ellis, of Imperial Chemical Industries, and 
Mr. Ely, of the Dunlop Rubber Company, dealt 
chiefly with questions affecting the circulation of 
technical newspapers. The proceedings were con- 
cluded by a vote of thanks to the chairman, proposed 
by Mr. Percival Marshall, who in the course of his 
remarks stressed the view that science and progress 
were international, and that it was the duty of the 
technical Press to present to its readers accounts of 
developments made abroad as well as.to report the 
progress being made at home. 


A Proposed Empire Conference. 


In a Journal note of July 14th we reported a 
resolution proposed by the Empire Committee of the 
Federation of British Industries to the effect that in 
the event of the work of the World Economic Con- 
erence proving abortive, advantage should be taken 
of the presence in London of the accredited repre- 
sentatives of the various parts of the British Empire, 
to hold forthwith an Imperial Economic Conference 
to consider the present world situation, and the possi- 
bility of taking practical action to improve the 
economic position of the Empire. In acknowledging 
this resolution, Mr. J. H. Thomas, the Secretary of 
State for the Dominions, in a letter written to the 
Director of the Federation of British Industries, 
points out that the work of the Monetary and 
Economic Conference is continuing, and, in these 
circumstances, the particular suggestion made in the 
resolution does not arise at the present time. The 
Federation can, however, Mr. Thomas continues, rest 
assured that on all the questions under discussion at 
the Conference, as well as on other matters of common 
interest to the several parts of the British Empire, 
His Majesty’s Government in the United Kingdom is 
constantly in consultation with the representatives 
in London of the other members of the British Com- 
. monwealth. Opportunity will also be taken to con- 
sult with the representatives of the Dominions con- 
cerned as to questions arising with reference to the 
implementation of the Ottawa Agreements. 


The Late Mr. A. R. Everest. 


ELECTRICAL engineers will learn with deep regret 
of the recent death at Rugby of Mr. Augustine 
Robert Everest, consulting engineer to the British 
Thomson-Houston Company, Ltd. Mr. Everest, 
who was born at Lymington, Hants, in 1866, received 
his academic training at King’s College, London. 
He studied under Professor Sylvanus Thompson and 
served his apprenticeship with Siemens Brothers and 
Co., Ltd., Woolwich. In 1887 he joined the engineer- 
ing staff of the P. and O. Steamship Company, and 
in this capacity made several journeys to the East 
and Far East. Two years later he went to America, 
and entered the service of the Thomson Electric 
Welding Company, Lynn. In 1896 he joined the 
Thomson-Houston Company, and later the General 
Electric Company, of Schenectady, U.S.A. In 1905 
he returned to England to join the engineering staff 
of the British Thomson-Houston Company, Ltd. 
Up till the time of: his appointment in 1914 as con- 
sulting engineer to the engineering and manufacturing 
departments of the B.T.H. Company at Rugby Mr. 
Everest had been chief designer of alternating-current 
apparatus, and had also acted as chief adviser with 
regard to special tests and investigations relating to 
insulating materials. He was a member of the 
Institution of Electrical Engineers, the American 
Institution of Electrical Engineers, the Faraday 
Society, the Institute of Radio Engineers, and the 
American Society for Testing Materials. Among the 





many societies and committees to which he gave his 
services may be mentioned the B.E.A.M.A. Stan- 
dardisation Committee; the B.E.A.M.A. Main 
Research Committee and Education Committee ; 
the Electrical Industry Committee of the British 
Standards Institution ; the B.S.I. Sub-committee on 
Electrical Machinery ; the Rating Panel of the Sub- 
committee on Insulating Oils and Sub-committee on 
Oil Switches ; the Council of the British Electrical 
and Allied Industries Research Association; the 
LE.E. Wiring Regulations Committee and several 
sub-committees ; the International Relations Com- 
mittee of the I.E.E.; and the International Electro- 
technical Commission. 


The New Port of Verdon. 


THERE was inaugurated on Saturday last, July 
22nd, the mole with harbour station which has been 
constructed at the entrance to, the Gironde to serve 
as an ocean port of call for passengers to Bordeaux, 
62 miles up the river. The occasion was the landing 
of 650 passengers, mostly pilgrims to Lourdes, from 
the “‘ Champlain,” of the Compagnie Générale Trans- 
atlantique, arriving from New York. The ceremony 
took place in the presence of Monsieur Appell, Under- 
Secretary of State for Public Works, the directors of 
the Port of Bordeaux, and representatives of the 
Department of the Gironde, many of whom embarked 
on the “‘ Champlain” and proceeded to Havre as 
guests of the Compagnie Générale Transatlantique. 
At a luncheon following the ceremony Monsieur 
Appell and Monsieur Barrés, president of the board of 
directors of the Port of Bordeaux, referred to the 
importance of the work which had been carried out 
since the war with a view to facilitating maritime 
communications, though the Minister regretted that 
the programme was hampered at the moment by the 
difficulty of procuring credits. The idea of con- 
structing the ocean port of Le Verdon is to avoid the 
tedious navigation of the Gironde, and to provide a 
direct route from America through France to Central 
Europe. Previous to the inauguration the new port 
had been visited by a delegation from the Port of 
London Authority, after an inspection of the ports of 
Havre and Rouen, and on Saturday this visit termi- 
nated with a banquet arranged by the Association des 
Grands Ports Frangais under the presidency of 
Monsieur Yves Le Trocquer, senator and former 
Minister of Public Works. 


Science and Industry. 


In the course of a paper on “ The Application of 
Science to Industry,” which Sir Richard Gregory con- 
tributed to the centenary celebrations of the Royal 
Cornwall Polytechnic Society, held at Falmouth 
during the week ending Saturday, July 22nd, an 
effective answer was given to the popular condemna- 
tion of the machine as the factor primarily respon- 
sible for mass unemployment. Sir Richard said it 
was the business of the scientific investigator to dis- 
cover, of the engineer or inventor to recognise and 
apply the results achieved, of the artisan to employ 
his skill in making them commercially profitable, and 
of the community to see that they were used to pro- 
mote social welfare. If the world had not been made 
any happier by what science had given it, declared 
Sir Richard, the fault was with the human race itself 
and not with science. It was sometimes suggested 
that science and its applications to industry were 
responsible for the present troubled condition of the 
world due to over-production. Most of the machines 
and other labour-saving contrivances now in use did 
not exist a century ago, yet the distress and unem- 
ployment then were even greater than now. More- 
over, the population of Great Britain was then less 
than half what it was now, yet there were more than 
two millions idle in the workhouses and in receipt of 
outdoor relief. Sir Richard suggested that the 
problem to-day, as it was a century ago, was to 
adapt social and economic factors to the new con- 
ditions brought about, by advances of science and 
invention. Science should not be blamed if the gifts 
which it had showered upon the human race had been 
unworthily used. 


The Retirement of Mr. H. E. Stilgoe. 


THE announcement is made that Mr. Henry 
Edward Stilgoe, the Chief Engineer to the Metro- 
politan Water Board, will shortly retire on the ground 
of ill-health. Mr. Stilgoe was appointed Chief Engi- 
neer early in 1919 and has served the Board during a 
period when problems of great magnitude had to be 
faced and solved. His report of 1920 on the ‘‘ Future 
Supplies of Water to the Metropolis ’’ formed the 
basis of the new works, which comprised the con- 
struction of the Queen Mary Reservoir at Littleton, 
with its pumping station and service reservoirs, the 
new pumping plants at Surbiton, Kempton Park, 
Walton, Deptford, and Brixton, and other stations 
with trunk mains and rapid filtration plants, most of 
which have been already referred to or described in 
our columns. Mr. Stilgoe was educated at Christ’s 
College, Finchley, and received his technical training 
at the Crystal Palace School of Practical Engineering. 
He was articled to Messrs. Kirk and Parry, the 
public works contractors, and acted for his firm as 





assistant engineer on the construction of the Barking 
and Pitsea extension railway in Essex. His later 
appointments included six years with the Lewisham 
Board of Works, eleven years as the Borough and 
Water Engineer of Dover, and thirteen years as 
the City Engineer of Birmingham. His fourteen 
years of work for the Metropolitan Water Board has 
included, not only the design of the various under- 
takings we have mentioned above, but also much 
Parliamentary Committee work connected with town 
planning schemes and city and borough extension 
schemes. Mr. Stilgoe is a valued member of Council 
of the Institution of Civil Engineers, and a Past- 
President of the Institution of Water Engineers, the 
Institution of Municipal and County Engineers, and 
the Town Planning Institute. In 1932 he was made 
C.B.E. in the Civil Division. 


The King Opens Southampton Dock. 


PRECISELY at 11.40 a.m. on Wednesday, July 26th, 
the Royal Yacht “ Victoria and Albert,” carrying 
the King and Queen, the Duke and Duchess of York, 
and suite, entered the new 1200ft. dry dock at 
Southampton, severing a red, white, and blue ribbon 
stretched across its entrance. His Majesty was 
received by Lord Mottistone, the Lord Lieutenant 
of Hampshire, who presented to the King, Officers 
of the Army, Navy, and Royal Air Force, the Mayor 
of Southampton, the Bishop of Winchester, the 
chairman of the Southern Railway (Mr. G. W. E. 
Loder), and Sir Herbert Walker, the general manager 
of the company. At 12.15, Mr. Loder presented, 
on behalf of the Southern Railway, an address to 
their Majesties, to which the King replied declaring 
the dock open. The Queen christened the dock with 
a cup of Empire wine, and a short dedicatory service, 
conducted, by the Bishop of Winchester, followed. 
Shortly after 12.30, the chairman of the Southern 
Railway Company presented to the King the directors, 
managers, and engineers of the company, with the 
heads of the main and sub-contracting firms. The 
Royal party then returned to the “ Victoria and 
Albert,”’ which departed for Cowes. A full description 
of the dock will be found in our issues of July 7th 
and 14th. 


Industry and the Empire. 


SPEAKING at the recent annual general meeting of 
Petters Ltd., at Yeovil, Sir Ernest W. Petter, the 
chairman of the company, said that there had, since 
the close of the financial year, been a marked improve- 
ment in the inquiries received, and also in orders, 
although not sufficient to enable one to predict with 
confidence that the end of the depression was in 
sight. That would come, Sir Ernest suggested, when 
the Government of our country began to take a more 
national view, such as was so markedly-in evidence 
at the present time in countries like Germany, 
France, and the United States. For us, national 
meant Imperial. The international outiook and the 
obsession of Europe had been the most adverse factors 
with which our industries had had to contend. Our 
country was not lacking in the qualities which had 
made it great, and if it would resume its former 
power to holdand to govern those nations and 
dependencies which had been entrusted to it for the 
purpose, and use the great ability which our Domi- 
nions and Colonies possessed to purchase from us our 
manufactured goods in return for the products which 
they were able to'supply, we still had the opportunity 
of which the nations mentioned were making such 
good use to-day. If that opportunity were used, then, 
instead of the directors of a company having to meet 
their shareholders with a tale of loss, they could 
confidently look forward to a renewed period of 


prosperity. 
Unemployment. 


WE have received from the Engineering and Allied 
Employers’ National Federation a pamphlet entitled 
“Unemployment: Its Realities and Problems,” 
which is the result of an investigation into the general 
subject of unemployment and the proposed forty- 
hour week as a possible cure. In the first part of 
the pamphlet an analysis of the scope and causes 
of post-war unemployment is given. The restriction 
of Empire immigration is discussed, and the sugges- 
tion is made that a reduction of immigration restric- 
tions would relieve the unemployment problem, and, 
at the same time, would develop overseas markets. 
In dealing with the domestic problem of unemploy 
ment, attention is drawn to the heavy pre-charges 
due to unreasonably high wages in sheltered indus- 
tries, and the incidence of social services, which the 
engineering industry is called upon to bear. A 
suggestion is put forward that the ‘ unemployable ” 
should be segregated from the insurance scheme 
and made a national responsibility rather than an 
industrial one. The ideas that the unemployment 
crisis is the result of mechanisation, and that there 
has been an undue displacement of male by female 
labour are both refuted. With regard to the forty- 
hour week, the Federation is definitely of the view, 
after a most critical and exhaustive examination 
of the engineering industry, that a reduction of work- 
ing hours would make no contribution to the solution 


of prevailing unemployment. 








78 


THE ENGINEER 


Juty 28, 1933 








The University of Hong Kong. 


By C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E., Taikoo Professor of Engineering. 


i March, 1912, the University of Hong Kong was 
I officially opened by His Excellency the Governor 
of the Colony, Sir Frederick (now Lord) Lugard. The 
‘** coming of age ” of this institution presents a suitable 
opportunity for a review of the progress made by this 
centre of British influence in the Far East, particularly 
as it affects applied science in China. H.R.H. the 
Prince of Wales, who received the degree of LL.D. 
honoris causa in person in 1922, sent a cable offering 
his congratulations on the twenty-first anniversary. 
As British engineering firms assisted very materially 
in the early days, by presentation of valuable equip- 
ment, and look to China for increased export trade, 
readers of this journal may be interested in this 
. endeavour to train Chinese engineers. There can be 
no doubt that the countries on the rim of the Pacific, 
with their hinterland, have assumed a new signifi- 
cance. China offers an almost unlimited field for 
engineering development. It is a tremendous 
potential market if the demand for machinery can 
be stimulated. The type of trade is changing; in 
the early days British merchants were chiefly 
interested in the exports, the silk and tea in demand 
in Europe. Then came the products of British mills 
sent out to China. Lancashire now finds it more and 
more difficult to compete with Far Eastern mills in 
textiles, but can make up for that by selling 
machinery. There are difficulties in such trade, but 





colleagues were no negligible factors in the creation 
of modern Japan. They surely never visualised the 
rapid transformation that has taken place in that 
country through the introduction of scientific know- 
ledge. China has moved more slowly, but there is 
to-day a great change going on in modes of life and 
in methods of living in that country. And every 
small transition from Oriental to Occidental standards 
among that huge population means trade oppor- 
tunities for alert people throughout the world. And 
there are eighteen provinces in China, each of about 
the area of Britain, and with a total of 400,000,000 
Chinese. 

We have been startled by the changes in Japan 
during two generations ; but the advances in China, 
inevitable because of the spread of knowledge about 
applied science, will be more remarkable. The 
primitive sedan chair and the man-power rickshaw are 
being slowly but surely replaced by motor vehicles. 
Instead of gangs of coolies carrying freight on their 
backs, as was the only method in use twenty years 
ago in the cities of Hong Kong and Canton, the motor 
truck and well-built highways now provide western 
means.of transport. 

Water supply, electric power stations, roads, and 
other engineering schemes are being developed in 
spite of financial and political difficulties. As Mr. 
Wells makes one of his Cockney characters say in 














THE HO TUNG ENGINEERING WORKSHOP, 


there are great possibilities of developing the natural 
resources of the country. Even to-day foreign trade 
in China is important. The Far Eastern ports of 
Hong Kong and Shanghai are now great commercial 
emporiums equalling in trade value the biggest ports 
of Europe and America. 


THE Economic MIssIon. 


The Far East has figured very much in the news- 
papers during recent months. It has been a cause of 
anxiety in Britain, both on account of political and 
. commercial problems. The British Economic Mission 
was sent out (1930-31) to investigate the possibilities 
of increasing Anglo-Chinese trade. That Mission 
reported on the tremendous field for engineering 
activity in China and directed the attention of 
British manufacturers to that fact. But the Chinese 
must be trained to initiate such schemes. The ever- 
widening activities of the Hong Kong University, 
which has been called a ‘‘ Lighthouse off the coast of 
China,” is highly gratifying to those for whose faith 
in China and the Chinese it stands as a symbol. It 
promotes a good understanding and _ friendship 
between British and Chinese, one of the chief factors 
in improving trade between the two nations, and it 
trains young Chinese in scientific principles. 

All of the progress of the University has been due 
to the combined benefactions of British and Chinese 
alike. Large sums have been subscribed in the 
‘endeavour to extend the facilities for instruction. 


AMAZING CHANGES. 


The two great civilisations of Eastern Asia, China 
and Japan, are to-day in close contact, commercially 
and diplomatically, with the rest of the world. Those 
two nations, rooted in antiquity, lived for centuries 
their own quaint life amidst curious conditions behind 
closed doors. The engineer has changed all that. 
Steam, radio, the talkies, and the whirling printing 
presses have created a social revolution in the Far 
East in two decades that is without a parallel in 
history. 

The reaction of Japan to Western influence caused 
her to move forward with rapid strides. Sir Alfred 


Ewing, F.R.S., one of the British pioneers of tech- 
nical education in Japan, is still an active member of 
four engineering societies. He and his other British 
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another connection, “‘ This ’ere progress keeps gomg 
on. It’s wonderful ’ow it keeps going on.” 

The fruits of science are the common property of 
all nations. The trader and’the engineer are the true 
cosmopolitans. No one can escape the machine 
age ; it impinges even upon the Chinese peasant in 
spite of the extreme denunciations of the greatest of 
its Western and Eastern critics. The age-old silence 
of the desert and the jungle in Eastern Asia has been 
shattered by the drone of engines in the sky. You 
can fly between two cities on the Yangtze Kiang in 
a fraction of the time it takes to make the journey by 
junk ; the service by air is regular and less dangerous 
than that by water. Asia is listening to the roar of the 
machines that have wings. 


A City WitHout A WHEEL. 

Twenty-one years ago the writer visited Canton, 
the most populous city in China, situated about 
100 miles up the river from Hong Kong. It astounded 
him then to find a city of more than a million, almost 
without a wheel. Huge walls enclosed this amazing 
hive of primitive industry. There was not a street 
wide enough for a rickshaw. To-day all that is 
changed. Motor cars, lorries, and omnibuses run 
along wide highways. A new reinforced concrete 
bridge spans the river. There is now proper water 
supply. Hospitals have appeared. Radio is a 
popular recreation. Machinery is replacing muscular 
effort in local industries. There is a long-distance 
telephone service to Hong Kong. The huge city 
walls, symbol of a secluded community, have dis- 
appeared. New ideas have penetrated into this 
ancient city of China. 

The British were the pioneers of Western trade 
in Canton and in China. They have a remarkable 
base in Hong Kong. They have an intense interest 
in the transformation that is going on in China- 
It is true that political chaos in the country makes 
the development of big engineering schemes difficult. 
But they must be carried out in time. 

The only way to accelerate engineering develop- 
ment in China is to educate the young Chinese in 
applied science. Recently a joint committee of the 
China Association and the Federation of British 
Industries was set up to formulate a scheme whereby 
British industry might obtain the maximum advan- 
tage to be derived from the education of Chinese 








students under British influence. They have not 
yet communicated with the Hong Kong University 
authorities. As far as we in Hong Kong can discover, 
an Anglo-Chinese selection committee is to be set 


up in Shanghai. But there is no British university 
in Shanghai for training Chinese engineering 
graduates. Surely there should be close contact with 
Hong Kong. 


THe Urcent NEEDs oF CHINA. 


When the establishment of the University of 
Hong Kong was under consideration, the Viceroy 
of the neighbouring Province of Kwangtung (an 
area as large as Britain and with forty million 
inhabitants) wrote that the teaching of applied 
science, including civil, mechanical, and electrical 
engineering, would meet the most urgent needs of 
China. Any engineer who has travelled in the Far 
East will appreciate the vast possibilities in that part 
of the world for the application of technical work 
for the benefit of the Chinese and those who trade 
with them. It is impossible to describe, shortly, 
the primitive ideas and tools that prevail in many 
parts of this vast country which contains about a 
quarter of the population of the world. The founders 
of the University realised these conditions. One 
of the earliest resolutions of the governing body 
was that the University should provide a higher 
education, more especially in subjects of practical 
utility, such as applied science. For twenty-one 
years an endeavour has been made to train Chinese 
engineers in British standards in Hong Kong, 

The late Sir Maurice Fitzmaurice, when he 
addressed the undergraduates in Hong Kong in 
1922, said that never in his world-wide travels had 
he been to a place where there were, within so short 
a distance of each other, so many different examples 
of the work of the engineer. The experience of 
twenty-one years in Hong Kong proves that both 
the Viceroy of Canton and Sir Maurice were right 
in suggesting that China needs men trained in applied 
science, and that natural facilities for training 
engineers do exist in Hong Kong. 

This small Crown Colony, established in 1841, 
has become one of the biggest ports in the world. 
Its population has increased, in ninety years, from 
5000 people (mostly pirates) to a million law-abiding 
citizens. Its progress would have been impossible 
but for the remarkable engineering works that have 
been carried out by the Public Works Department 
and various individual engineers concerned with 
commercial undertakings. It is an example for the 
Chinese. 


JNGINEERING First oF ALL. 


It is now generally admitted that the founders 
of the Hong Kong University were either very 
inexperienced in such an affair, or very optimistic 
and courageous. For, in i912, there were inadequate 
buildings and very little endowment. Possibly Lord 
Lugard and his co-workers believed that, if once 
the University were in being, it would commend 
itself to supporters in a manner that no scheme on 
paper could possibly accomplish. That has, at any 
rate, been the result. The early years caused great 
anxiety ; but failure would have greatly affected 
British prestige in the Far East. Support came, 
and the University is now firmly established. 

The founders were remarkable in one respect, for 
they arranged that the first Chair in this British 
University in the Far East. should be the Chair of 
Engineering. And for a whole year the only Pro- 
fessor on the staff of the University was the occupant 
of the Taikoo Chair. 

In tropical climates especially, the engineer needs 
the co-operation of the doctor for the human 
efficiency so necessary for good work. It is a truism 
that the Panama Canal is as much a triumph of 
medical as engineering science. In Hong Kong 
the engineers have recently commenced a million- 
pound-sterling dam for the extension of the water 
supply of the Colony. They obtained the help of 
the Government Medical Service to clear the valley 
of malaria as a preliminary to their work. 

It is, therefore, of interest to state that the Medical 
Faculty in Hong Kong is in a flourishing condition. 
The demand for its graduates seems to exceed the 
supply. Sir Patrick Manson, whose work on malaria 
in South China brought him fame in 1887, founded a 
College of Medicine in Hong Kong which was after- 
wards incorporated in the University. Sun Yat Sen 
was a graduate. 

To-day, there are now in the University fifteen 
(full-time) professors, viz., three for engineering, 
six in the medical departments, and others for 
mathematics, physics, chemistry, economics, educa- 
tion and English. The total full-time British staff 
is now twenty-eight, and there are a number of 
local professional men engaged as part-time lecturers. 
There are also several Chinese demonstrators, 
graduates of universities, mostly af Hong Kong. 


A ReEcorRD OF PROGRESS. 


Although readers of this journal are naturally 
interested chiefly in the engineering section of the 
University, it is worth noting that the institution, 
as a whole, in twenty-one years, has made rapid 
progress. In 1912 the annual revenue from all 
sources was less than 90,000 (Hong Kong) dollars. 
It now exceeds 1,000,000 dollars, The local Govern- 
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ment contributes: annually a sum of 350,000. dollars. 
The grant of £265,000 from the Boxer Indemnity 
Funds (1931) was a valuable addition to the finances 
of the University. 

During the past twenty-one years more than a 
million dollars has been spent on new buildings. 
The land available has been increased from 27 acres 
to 36 acres. The grounds are on a hillside at the 
western end of the island, and within the boundaries 
of the City of Victoria, lying between levels 160ft. 
and 460ft. above the sea. They are in full view of 
the magnificent harbour, in which can be seen some 
of the biggest ships of the world. 

The residential system is compulsory in the 
University, there being seven halls of residence. 
The ‘social life is very similar to that of a British 
provincial university with hostels, except that the 
British staff take an active personal interest in all 
of the students’ societies. The University clubs 
hold a good record in all athletic contests. Their 
teams have headed the list in the Hong Kong 
cricket league, in competition with several local 
teams, including those representing the Army and 





understood intention of raising in the young China- 
man a feeling of reliance on Germany. That is a 
very ingenious and a very insidious attack on our 
influence which we must bend all our energies to 
defeat. We also must have many schools and British 
professors in China, and in those schools we must 
have the merits and characteristics of British ma- 
chinery brought home to the students. The abstract 
educationalist will tell us that science knows no 
national boundaries. With such abstractions we 
can have nothing to do. Whether it is right or wrong 
to use schools for the furtherance of a nation’s trade 
is a point that it is now useless to discuss. One 
nation at least has begun an energetic campaign on 
those lines, and we must meet it on its own ground. 
We have a fine start, our position in China has long 
been established, and it will be the crassest folly to 
allow ourselves to be ousted through abstract ideas 
as to the position of scholarship in international 
commerce.”’ : 

For every Chinese graduate of a British university, 
several have been trained in the U.S.A. dt must be 
confessed that better arrangements have been made 
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Navy. A Chinese undergraduate was lawn tennis 
champion of the Colony for six years in succession. 
This is, perhaps, the more remarkable when the size 
of the British defence force is remembered, and that 
nearly all of the British commercial firms in Hong 
Kong recruit from the public schools and universities 
at home. But the modern Chinese undergraduate 
is a very different individual to the Chinese scholar 
of the past. He has very definite ideas about physical 
training. And engineers in China need to be of good 
physique. British engineers will gain from the engrav- 
ings herewith and on page 88 an impression of the 
importance and equipment of this engineering school. 


ENGINEERS AND CHINA. 


In THE ENGINEER, Vol. CXIV. (November, 1912), 
there appeared a leading article entitled ‘‘ Engineers 
and China.” This explained that the then newly 
established University of Hong Kong needed ma- 
chinery for the engineering laboratories. It was 
stated that ‘‘ anyone who sends machinery to the 
laboratories will get a perpetual advertisement 
thereby. That is something of no little importance. 
Many of the young men who go through the college 
will, in later years, have the ordering of machinery 
in their hands, and there can be no doubt that the 
constructions with which they become familiar at 
college will be remembered by them then. Moreover, 
many engineers who have passed their college days 
will, no doubt, see, and possibly use, the college plant 
from time to time, and will become familiar with it.”’ 
It is of interest to note that substantial orders for 
British machinery have been placed through the 
demonstrations in the power-house and engineering 
laboratories and workshops. 

The leading article referred to above emphasised 
facts that are as true for 1933 as they were twenty-one 
years ago. For although progress has been delayed 
by the world war, and other factors, yet there 
have been great changes in the Far East. The follow- 
ing quotation from words printed in 1912 is applic- 
able to-day. The words are :— 


“‘ China is awakening, and the chance of the engi- 
neer is coming. Other nations have grasped that fact. 
America is not heedless of her own interests, and 
Germany is leaving no stone unturned to teach the 
budding Chinaman to think Teutonically. An 


attempt is even being made to spread the use of 
German technical terms and German technical 
schools are springing up with the support of the 
home manufacturers, with the unavowed but well 





in the past for recruiting young Chinese for American 
connections than have been made in Britain. There 
is, however, now in being in London the China Com- 
mittee which may help. Co-operation with Hong 
Kong is most desirable. 

This journal has heartily commended the Hong 
Kong scheme, and gave it support from the earliest 
days. It was most useful help. 


RECENT PIRACIES. 


The University is independent of the Government 
of the Colony of Hong Kong, and is controlled by its 
own Court, Council, and Senate. In that respect its 
constitution resembles that of the provincial univer- 
sities in England, such as Birmingham, Sheffield, or 
Bristol. But conditions in a Crown Colony, such as 
Hong Kong, are not quite the same as those that 
obtain in a city in England. The Governor of the 
Colony has very grave responsibilities. There are 
about a million inhabitants, of whom only about 
20,000 are Europeans, the remainder being Chinese. 
And the European community includes several 
thousand British soldiers and sailors engaged in the 
defence force. It is an amazing truth that, in spite 
of radio, steam, and the internal combustion engine, 
piracy on the high seas and rivers still frequently 
takes place in China. 

This is the more remarkable when we realise the 
modern training of many of the Chinese Government 
officials. It is said that piracy and banditry is due 
to poverty and the low standard of peasant life. If 
that is so, then the development of the natural 
resources of the country would seem to be the only 
possible cure. 

The University Council includes some of the 
principal local government (British) officers. There 
are also representatives of the staff and the Chinese 
interested in the University. The Governor is Chan- 
cellor, so as to ensure continuity of administration 
and the co-operation and assistance of the Govern- 
ment. From the earliest days the Governor has pre- 
sided at the meetings of the University Council and 
Court. 

It has always been emphasised that the University 
is not merely a local affair, but an Imperial asset. 
It is, in a sense, the contribution which Hong Kong 
makes to the whole Empire, as well as to China. 


Hone Kone ENGINEERING GRADUATES IN BRITAIN. 


In the early days an effort was made to interest 





British firms in the matter of practical instruction for 


Chinese engineering students. In 1913 the B.E.A.M.A. 
was approached and, chiefly through the energy of 
its then President, Lord Ampthill, contributed 
through its members valuable electrical and other 
equipment. The British Engineers’ Association, 
through the personal interest of the President, Mr. 
Douglas Vickers, also gave material assistance. 

Since then efforts have been made to persuade these 
Associations to formulate a scheme whereby certain 
selected graduates from the University could proceed 
to engineering works in Great Britain and so obtain 
practical experience as graduate apprentices. After 
two years with.a British engineering firm, the young 
Chinese engineer should be qualified to return to China 
as a representative of the firm in England. 

In 1919 and again in 1923, 1927 and 1931, when the 
writer was on long leave in England, efforts were 
made to persuade the Federation of British Industries 
(and other trade organisations) to assist in this matter 
of providing practical experience for Hong Kong 
engineering graduates in Britain. It must be con- 
fessed that the results were disappointing. 

There has, fortunately, been a change of outlook 
by individual firms in this matter in recent years. 
In 1932 four of the University’s engineering graduates 
held student apprenticeships in England—one with 
the British, Thomson-Houston Company, Ltd., one 
with the Metropolitan-Vickers Company, Ltd., a 
third with Messrs. Norris, Henty and Gardners, 
while a fourth had been for two years with Messrs. 
Bertrams, of Edinburgh. This year another engineer- 
ing graduate entered the works of Crossley Brothers, 
Ltd. A representative of Dorman Long and Asso- 
ciates (China), Ltd., recently visited the University, 
and has stated that the British engineering firms 
with which that company is connected are willing to 
take Chinese engineering graduates as apprentices. 
One is now on the way to join the firm in England. 


A CoMMITTEE IN LIVERPOOL. 


In 1909 John Swire and Sons, Ltd., London, and 
their associates gave £40,000 to the endowment fund 
of the University, and in 1921 presented 100,000 dollars 
for the benefit of the Engineering Faculty. This 
firm is known throughout the Far East as the 
‘* Taikoo Hong.” Their activities include the control 
of the Taikoo Dockyard and Engineering Company, 
Ltd., in Hong Kong, where ocean-going ships have 
been built, also the extensive Taikoo sugar refinery, 
recently re-equipped with the most modern plant. 
They control, in addition, the China Navigation Com- 
pany, Ltd., a service carrying the red ensign along 
the coast and up the rivers of China, as well as to 
Indo-China, Malaya, the Dutch East Indies, &c. 
They act as agents in the Far East for the famous 
Blue Funnel steamers owned by Messrs. Alfred Holt 
and Co., of Liverpool. 
The Taikoo firms are registered in England and 
pay income tax in Britain. That is the more com- 
mendable, as several other British concerns interested 
in Far Eastern trade have arranged in recent years 
that their companies should be registered in Hong 
Kong, where they do not contribute income tax to the 
British Government. 
With the above record it is not surprising that the 
Taikoo directors should have taken a very real interest 
in this problem of training Chinese engineering 
graduates in British standards. They have provided 
certain free passages to England, a most valuable 
concession. At the suggestion of Messrs. Alfred Holt 
and Co., and with the approval of the Hong Kong 
University Council, the Liverpool China Society has 
called into being a Committee on which engineering 
employers will sit. The duties of this Committee are 
to secure offers of apprenticeships and to maintain 
contacts with Chinese apprentices in England. That 
is a move that should be of great service to engineer- 
ing work in China. 

THE CHINESE INDUSTRIAL MIssION. 
A great fillip to British engineering trade with 
China was given by the remission of the Boxer 
Indemnity money. A Hong Kong graduate, in an 
official position in Hankow, only yesterday informed 
the writer that £4,000,000 has been handed over for 
the completion of the Hankow-—Canton Railway. 
At this time of writing there is in England a Chinese 
Industrial Mission. It has expressed its keen interest 
in this problem of technical training for Chinese in 
Britain. The China Indemnity (Application) Act, 
1931, authorised the use of a portion of the remitted 
Boxer funds for purposes connected with the educa- 
tion of Chinese students. Mr. H. T. Silcock has been 
appointed secretary to the Universities China Com- 
mittee in London, and he has informed the University 
of Hong Kong that £500 has been allocateil for 
studentships for engineers, but no selection has yet 
been made, as far as we are aware. 
From all that has been written above it is clear that 
the subject of increasing British engineering trade 
with China, through the medium of technical train- 
ing in British standards and in British factories, is 
one that very much is in the minds of British trade 
organisations and individuals interested in Anglo- 
Chinese trade. * 
That, at any rate, is a very great advance on the 
state of affairs between 1912 and 1927. It has been 
brought about by a ceaseless endeavour to interest 
those most likely to benefit. In this work the tech- 
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Electrical Review, and The Times Trade and Engineer- 
ing Supplement have done constant and most valu- 
able service. 

A Nore or WARNING. 

Having now gained a recognition of the principle 
that Chinese should be encouraged to enter British 
engineering works, it may be excusable to warn 
employers and others interested that care must be 
taken in the selection of candidates. 

A very great risk is involved in sending abroad 
Chinese boys direct from school. That fact was 
impressed upon the writer during the eleven years 
that he was teaching engineering students in the 
Universities of Birmingham and London. Indeed, 
it may be said that it is dangerous for any Oriental 
students to leave their native land before the age of 
twenty-one or before they have graduated in an 
English-speaking university. 

It is obviously desirable to select those Chinese 
students for graduate apprenticeships in Britain who 
have not only a good command of the English lan- 
guage, but who are also accustomed to mixing with 
British people and who are, to some extent, Anglicised. 
And preference should be given to those who have 
received technical instruction for four years in a 
university. 

If these arguments.are accepted, then it is clear that 
all of the British in China, and those interested in 
Anglo-Chinese trade in Britain, should concentrate 
their attention upon the University of Hong Kong. 

There is an idea that the University trains only the 
Southern Chinese, but that is not correct. Under- 
graduates have come to Hong Kong from all of the 
eighteen provinces of China. The Hong Kong 
Government, and a large number of British and 
Chinese supporters, have now placed the University 
in a unique position in respect to equipment and 
general facilities for a thorough training in engi- 
neering science. There is no other institution in 
geographical China where these opportunities are 
offered to the student. And there is no place in 
geographical China where the Chinese student can 
so easily assimilate British customs. In Hong Kong 
he gradually becomes Anglicised. That makes him 
much less of a stranger on arrival in England. 

All of the engineering equipment in the University 
is of British origin. All of the instruction is in the 
English language. British text-books are used. All 
of the British engineering standards publications are 
available and specified for tests, &c. 


Some British firms are inclined to recruit young 
Chinese engineers from institutions in North China. 
It is true that there are likely to be bigger engi i 
schemes in the North than in South China, and tha: 
more trade is done in Shanghai and in the North than 
in the South. But some of the more enterprising of 
the Northern Chinese have obtained their training 
in Hong Kong and more should be encouraged to do 
so. 

The organisation for the future is therefore fairly 
obvious. Chinese students from all parts of China 
should be encouraged to go to Hong Kong. There 
are several excellent schools in the Colony where 
they can be taught for the matriculation examination 
if they have not reached the desired standard for 
entrance to the University. 

During the four years as an undergraduate every 
inducement should be offered for the student to spend 
all spare time in the workshops of the University and 
local firms. 

When he commences his four years’ course the 
student should have some sort of guarantee that if he 
is recommended by the University authorities he 
will be able to proceed to Britain to work for two 
years as a graduate apprentice with a firm which would 
be able to utilise his services in China. 

For the engineering development of China will be 
carried out by Chinese engineers. They know the 
country, the language, and the psychology of their 
own people. Schemes suggested by Chinese engineers 
meet with a much more favourable reception in 
Chinese and official circles than do those that are put 
forward by foreigners. Chinese engineers have social 
connections that no European can possess. 

As engineers we believe that it is to the advantage 
of all nations that the natural resources of the world 
should be more fully developed. That is the only 
way to raise the ayerage standard of living. In the 
minds of many British people the word China is 
associated only with missionary enterprise. The chief 
obstacle to efficiency in such work is the lack of inland 
communications and the poverty of the peasants. 
It is obvious that a low standard of life must make 
people indifferent to moral standards. Therefore it 
can be claimed that the engineer and the doctor in 
China are doing missionary service of great value. 

There are, therefore, many reasons why efforts 
should be made to develop the natural resources of 
China. It is hoped that British engineering firms will 





take a leading place in this pioneer work. 
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IVHE recent sectional meeting of the World Power 

Conference in Scandinavia was concluded at Oslo 
on July 9th, the conference having been opened at 
Copenhagen on June 26th in the presence of H.R.H. 
the Crown Prince of Denmark. The Danish portion 
of the proceedings was restricted to the opening 
ceremony, visits to works in the neighbourhood of 
Copenhagen, an official dinner given by the Danish 
Committee at the Hotel d’Angleterre, Copenhagen, 
which was honoured by the presence of the Crown 
Prince, and other social entertainments. The visitors 
had opportunities to inspect many important engineer- 
ing works in the neighbourhood of Copenhagen, includ- 
ing the Corporation electric power station—the Orsted 
Works—where, among other things, the 22,500 H.P. 
heavy-oil engine, the largest oil engine in the world, 
recently built by Burmeister and Wain, was to be 
seen. Visits were also made to the engineering works 
and shipyard of Burmeister and Wain, and to several 
of the famous Copenhagen breweries, including the 
Carlsberg and Tuborg breweries. Most of the 
members left Copenhagen on the night of June 
27th-28th by sleeping car trains for Stockholm, 
where the greater part of the business meetings of the 
conference took place. On June 28th the official 
inauguration of the Sectional Meeting and of the Inter- 
national Congress on Large Dams, which was held 
concurrently with it, took place in the presence of 
H.R.H. the Crown Prince of Sweden in the Stockholm 
Konserthuset, and, in the evening of the following 
day, an official dinner and dance were given by the 
Swedish National Committee at the beautiful 
Stadshuset. The Crown Prince, in his opening speech 
at the imaugural meeting, welcomed the delegates 
and others attending the conference and emphasised 
the intimate connection between the technical and 
economic aspects of power engineering. International 
co-operation was essential, he said, and he looked 
forward to the further extension of international 
links for the exchange of surplus electrical power. 
Already a part of Sweden’s surplus power is exported 
to Denmark. Professor A. F. Enstrém, the president 
of the sectional meeting, thanked the Crown Prince 
for his opening address. In the course of his remarks 
the president pointed out that the principal basis of 





the discussions at the meeting would be the supply 
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of power to large industries and the economic aspect 
of this question had been emphasised. H.E. Dr. Oskar 
von Miller, the President of the W.P.C., followed, and 
short speeches were also delivered by Mr. D. N. 
Dunlop, the Chairman of the International Executive 
Committee and founder of the W.P.C.; Monsieur G. 
Mercier, the President of the International Com- 
mission on Large Dams ; Professor C. Matschoss, on 
behalf of the German National Committee ; Professor 
G. Vallauri, Italy ; Professor B. Wuolle, Finland ; 
and Mr. 8. Kdoumann, Norway. 

The week which followed the inaugural ceremony 
in Stockholm was fully occupied by the meetings of 
the various sections of the conference, all of which 
were held in the Konserthuset, but the tedium of 
attendance on technical discussions was relieved by 
the unbounded hospitality offered to the visitors by 
the Swedish National Committee and by technical 
societies, firms, and individuals. During the week 
and that which followed, numerous study tours, 
arranged by the National Committees, enabled groups 
of members to see typical works and engineering 
developments in Sweden and, later, in Norway. 
Among these tours should be mentioned one, occupy- 
ing a long week-end, from Stockholm to Finland and 
back, when hydro-electric power stations, engineering 
works, and pulp and paper mills were seen by the 
visitors, some of whom travelled to and from 
Helsingfors by air. The tour made by the members 
of the Large Dams Congress in Scandinavia has 
already been referred to in these pages. Other tours 
of inspection were arranged for those interested in 
specific industries, such as wood and cellulose, iron 
and steel production, railway electrification, ship- 
building and power plants, and the machinery 
industry. Excursions to many of the beauty spots 
of Norway and Sweden were also included in the pro- 
gramme. The activities of the conference in Sweden 
ended on July 6th, when many of the members 
travelled by various routes to Norway, where the 
concluding sessions of the conference took place on 
July 8th, and on the evening of that day an official 
dinner was given by the Norwegian National Com- 
mittee at the Akershus Castle in Oslo. Many of the 


The Scandinavian meeting of the conference was of 
a sectional character, the discussions being limited 
to the following programme :— 

Section I.—Energy Supply of Large-scale Industry. 

(a) Electrical Energy. 
(6) Gas. 
(c) Solid and Liquid Fuels. 

Section 2.—Power and Heat Combinations. 

Section 3.—Special Energy Problems of the Steam 
Heat Consuming Industries. 

Section 4.—Special Energy Problems of the Iron 
and Steel Industry. 

Section 5.—Electrical Heating. 

Section 6.—Transmission and Adaptation of Motive 
Power for Industrial Machinery. 

Section 7.—Railways. 

Section 8.—City and Suburban Traffic. 

Section 9.—Marine Transport. 

No less than 167 reports were submitted for dis- 
cussion from twenty-one countries, in addition to the 
eleven summarised and critical reports prepared by 
the general reporters and many printed supplemental 
communications. This great mass of technical 
printed matter is overwhelming, and we suggest that 
the time has come when papers submitted for con- 
sideration and discussion at international meetings, 
such as the World Power Conference, should be 
severely restricted. It is obviously impossible at 
a meeting of this nature to do justice to such a large 
number of individual papers, most of which did not 
reach the members attending the conference until a 
few days before it opened and many were not avail- 
able until the proceedings had begun. The sectional 
meetings which appeared to attract chief interest 
were those devoted to ‘‘ Energy Supply of Large- 
scale Industry ” and ‘“ Railways.” 

The general reports prepared by Mr. K. G. 
Ljungdahl on 1 (a), ‘‘ Electrical Energy,” by Mr. E. 
Gustafsson on 1 (6), ‘‘ Gas,” and by Mr. H. Bager on 
7, “‘ Steam, Diesel, and Electric Traction on Rail- 
ways,”’ may be singled out for special mention. Each 
of these contains an excellent réswmé of the large 
number of papers submitted, and the reporters’ 
critical remarks and summations are well worth 
careful study. We refer hereunder to a few of the 
individual reports which. appear to us to call for 
special mention, but in the short survey which we 
are able to make it is impossible to do justice to the 
many informative and useful papers submitted for 
discussion. 


Section 1 (a).—ENERGY SUPPLY OF LARGE-SCALE 
InpustRY (ELECTRICAL). 


The chairman of this section was Sir Archibald 
Page, who presided at the first session, on the morning 
following the opening ceremony, when the Crown 
Prince of Sweden was among those present. No less 
than forty-two papers from seventeen countries were 
presented. The general reporter, Mr. K. G. Ljungdahl, 
in his survey, pointed out that the development of 
electric power transmission had created new possi- 
bilities for centralised power production and cheaper 
power for industry. It had also made possible 
fruitful co-operation between different sources of 
power. The question how to arrange that co-opera- 
tion in the best possible manner between different 
sources of power and between large power concerns 
and industrial power plants was at present one of the 
main problems in the realm of power supply. The 
most suitable division of power production between 
base and peak-load plants or local industrial power 
plants was discussed in a general way in two reports 
(12, Gercke, and 23, Balmer), in which the authors 
demonstrated the comparative costs of production of 
power in plants of different kinds and with varying 
times of utilisation. 

Turning to a survey, based upon the reports pre- 
sented at the Conference, of the degree in which the 
production of power for large industries has in reality 
advanced in various countries, we find from a report 
(4, Warrelmann) that in Germany, of the energy 
used by industrial consumers, the amount produced 
at the works is decreasing in favour of purchased 
energy, and was in 1929 about 54 per cent. of the 
total consumption. This trend of development is, 
however, counteracted by the opinion prevalent 
in German authoritative industrial circles, to the 
effect that large industrial enterprises should, on 
principle, be independent of outside sources of power 
supply. This view has led to the maintenance in 
operation of numerous old industrial generating 
stations, still in good working order, and even to 
the erection of new industrial power stations. The 
present power situation of manufacturing industry 
in Great Britain, according to Messrs. Hobson, 
Forrest, and Taite (Report 72), is characterised by 
the policy of economic co-ordination of power 
resources through the medium of the “ grid’? which 
is now approaching completion. The authors of this 
British paper pointed out that. between the years 
1922 and 1930 the average price per kWh dropped 
to 62-3 per cent., while the average price of coal 
only dropped to 77-1 per cent., the 1922 value in 
each case being taken as 100. The authors believed 
that the bringing into operation of the grid system 
to provide the whole requirements of the country 
from a system of selected generating stations would 
accelerate the operation of the more obvious factors 
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as well as introduce some new and vital factors, the 
most important of which were considered to be 
lowered fuel consumption resulting from selection 
of generating stations, and lowered capital invest- 
ment for reserve equipment. The importance of 
the latter factor was illustrated by the authors’ 
statement that, had the grid system been in existence 
before 1930-31, the capital expenditure on generating 
plant in public supply stations would have been some 
42 million pounds less than was actually the case, 
and the corresponding saving in annual interest 
and depreciation charges would have been 50 per 
cent. to 60 per cent. more than the whole of such 
annual charges on the grid system. 

The present condition of power supply in Belgium 
was described in Report No. 1 (Mathieu). Industrial 
plants and consumers in that country have been 
united in groups, with common production of power, 
called district power unions (U.C.E.), which later 
have become interconnected through a 150 kV 
electric trunkline system forming the General Electric 
Union of Belgium (U.G.B.E.). Another example 
of co-operation between otherwise independent 
industrial and public utility interests for joint 
exploitation of a very large source of power is the 
Krangede scheme, described by Mr. N: Forssblad 


(9), the purpose of which is to utilise the water power | , 


of the Krangede waterfalls on the Indal River in 
Sweden, some 350 kiloms. north of the prospective 
load centre. A power station with a capacity of 
180,000 kW is now under construction, the first stage 
of development comprising’ two units each of 
30,000 kW. The shareholders are three iron and 
steel works, a saw mill, a power distribution under- 
taking, and the City of Stockholm. The power will 
be allotted to the shareholders in proportion to the 
shares owned, and will be paid for at a price corre- 
sponding to the company’s own production cost. 
It is of special interest to note that the production 
cost is not to be allocated in proportion solely to 
the maximum demand, but that a certain, although 
very smal], kWh charge, is to be paid, corresponding 
to the value of energy for steam generation and other 
similar power supplies. The co-operation between 
ten power administrations in the South-East of 
Norway, with a total capacity of about 500,000 kW, 
is described in a Norwegian report (110, Bjerkenes). 

Much interest was shown at some of the meetings 
in the subject of international power exchange, a 
matter referred to by the Crown Prince of Sweden 
in his opening address. Joint operation of power of 
various kinds in a country has led to such advantages 
that it would appear, at least to the technical man, 
as a fairly natural consequence to imagine this 
co-operation extending also across the political 
boundaries between countries. Such co-operation 
has already been established on a limited scale in 
certain places. It is, however, complicated by 
technical as well as economical and financial problems 
which must be subjected to special and careful 
study. Report No. 90 (Norsk Kraftexport A/S) 
described how a company, consisting of the various 
interests concerned, in Norway, Sweden, Denmark, 
and Germany, had been formed with the object of 
investigating all the technical, economical, and 
legal questions involved in connection with the 
export of large quantities of power from Norway. 

A necessary condition for the existence of industries 
having a high energy consumption, such as the 
electro-chemical, electro-thermal and wood pulp 
industries, is that cheap energy should be available. 
Countries rich in water power have, therefore, been 
accustomed to look upon these industries as their 
special privilege. This fact emerges from a Norwegian 
(82, Svanéde) as well as from an American (85, 
Bostwick) report, the former dealing generally with 
Norwegian water power for large industries and the 
latter with the power conditions of the aluminium 
industry in the United States. Mr. Bostwick, in 
his report, considered the important influence of 
transmission costs on the power bill of the aluminium 
industry, and showed the necessity for establishing 
that industry close to the source of power. Many 
of the large undeveloped waterfalls, however, both 
in the United States and in Canada, have all the 
essentials but one for the development of extensive 
electro-metallurgical and electro-chemical industries. 
They must remain unused because their situation 
is such that the combined cost of bringing raw 
materials to them and of transporting the finished 
products to market more than offsets all other 
advantages which might otherwise be gained by their 
utilisation. 

Certain reports contributed a survey of the present 
technical situation with regard to different auxiliary 
means for generating and distributing power. Thus, 
the important problem of regulating the load, 
frequency, and tension in linking industrial power 
plants with the big power net was treated in one 
report (57, Kieser). in this group of reports may 
also be included a description of the last addition 
to the Orsted power station in Copenhagen (88, 
Jensen), as well as a report on the installation of 
Kaplan turbines in Swedish power stations (86, 
Englesson). The former report focused attention 
on the enormous progress of the heavy-oil engine, 
which has made it a rival of the steam turbine, 
and described the 15,000 kW oil engine (eight-cylinder, 
double-acting, two-stroke) recently installed at the 


advent of the Kaplan turbine had rendered possible 
the utilisation of waterfalls hitherto unsuitable 
for development. 

Mr. Englesson gave a description of the very inter- 
esting Kaplan turbines now being erected at Vargon. 
These turbines are the largest in the world, and are 
specially interesting in that they have been set above 
the normal water level, i.e., even at the maximum head 
water level the water does not rise above the guide 
wheel foot. Before starting up the turbine the water 
must be raised into the spiral casing, which is done 
by means of two powerful ejectors. One small 
ejector is used to extract the air that gradually accu- 
mulates in the spiral casing during running. By 
admitting air into the spiral casing the water level 
in it can be lowered in a few seconds, and the turbine 
ceases to. get water. This syphoning arrangement 
enables intake sluices to be dispensed with. 

Finaliy two papers, both by Swedish engineers, 
Dr. Borgquist (134) and Mr. Ekstrom (136), should be 
mentioned as important contributions to the econo- 
mics of high-tension transmission. Dr. Borgquist, 
who is a Director of the Royal Board of Waterfalls, 


gave an interesting account of the Vasteras steam 
power plant in Southern Sweden, which is the steam 
peak-load generating station of the State water- 
power system. The boiler plant, which is a part of 
recent extensions, consists of a giant steam gene- 
rator of the radiant heat type, oil fired, the cost of 
which, including tubing, feed-water pumps, and build- 
ing, has only been about 30s. per kW. The cost of the 
new 50,000-kW turbine generator set, with all acces- 
sories, including building, transformer, &c., has been 
about 45s. perkW. The all-in cost of the whole station 
has amounted to about £4 10s. per kW. The installed 
capacity of the generators is now 110,000 kW, and the 
available output about 80,000 kW. The new 50,000- 
kW Ljungstrém turbine now in service at the station 
is illustrated herewith. This set, the largest con- 
structed to date under the Ljungstrém patents, was 
built by the 8S.T.A.L. Company, of Sweden. The set 
occupies remarkably little space, 47ft. by 28ft. over 
all, but what is even more noteworthy is the speed 
of starting from cold, the time allowed for starting 
until the set is ready for synchronising and supplying 
load being only 5 minutes.. The turbines under the 
Ljungstrém patents are manufactured for the British 
Empire by the Brush Electrical Engineering Com- 
pany, Ltd., of Loughborough ; and while a turbine 
of the magnitude of the Vasteras machine has not 
yet been built at Loughborough, the designs for the 
British counterpart are fully developed. 


Section 1 (b).—-ENERGy Suppty or LARGE-SCALE 
InpustRyY (Gas). 


The general reporter, Mr. E. Gustafsson, pointed 
out that the difficulties in connection with high gas 
pressures had been overcome, and that gas was now 
conveyed on a very large scale over great distances 
at pressures as high as 450-600 lb. per square inch. 
Long-distance transmission lines for gas had been 
developed for supply of fuel, both for industrial 
and domestic uses. In certain respects they were 
even beginning to offer competition to electric high- 
tension lines in transmitting energy to industry, 
particularly for direct heating purposes. Two 
papers in this section by Mr. E. G. de Coriolis (U.S.A.), 
No. 115, and by Messrs. Baum and Lent (Germany), 
No. 45, dealt in the main with this part of the subject. 
In the United States there was originally available 
only natural gas which, in certain districts, is produced 
in great quantities, and is distributed through long- 
distance gas mains. The development of the coke 
industry and the employment of efficient coke-ovens, 
however, have grown to such an extent that consider- 
able quantities of gas are now available also from this 
industry, and this valuable-and easily.. transported 
gas is now largely used, both in the United States 
and in Europe for purposes other than those connected 
with coke-oven plants and coal mines. Mr. de 
Coriolis mentioned that at present close on 60 per 





Orsted station. The latter report showed how the 








natural gas. From Texas, for instance, a pipe line 
24in. diameter built for a pressure of 600 lb. per square 
inch had been extended to Chicago, a distance of 
more than 1000 miles, serving a population of six 
millions with gas. The daily capacity of the line was 


175 million cubic feet. When projected extensions 
had been completed, the line would serve an additional 
two million people with gas. The economic situation 
of the natural gas pipe line was, however, said Mr. 
de Coriolis, at present unsatisfactory. 

In England, according to a report by Mr. E. W. 
Smith (139), the economic limit for the transmission 
of coke-oven gas under the conditions prevailing 
in the Sheffield district is considered to be about 
20 miles. Mr. Smith described the investigations 
regarding long-distance transmission of gas made by 
the Area Gas Supply Committee appointed by the 
Board of Trade in 1928, and he concluded his survey 
of the subject with a statement that local gas grids 
would become common, especially in the neighbour- 
hood. of the larger cities. For long-distance trans- 
mission there was, however, he thought, no justifica- 
tion in Great Britain. On the other hand, the opinion 
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in the Rheinisch-Westphalian industrial district 
in Germany seems to be that the economic limit of 
gas transmission is not reached until about 95 niles. 
In Belgium, according to Messrs. Lassalle and Célis 
(19), transmission up to 40 miles is considered 
profitable having regard to the conditions prevailing 
and the comparatively high gas prices ruling in that 
country. ‘ 

From the papers in this section it may further 
be concluded that the authors differ in opinion with 
regard to the possibilities of gas as a fuel for certain 
purposes in competition with other fuels. There 
was especially a marked difference of opinion as to 
the suitability of gas as a fuel for steam boilers. 
Messrs. Baum and Lent (45), and Mr. H. Miiller 
(Germany, 65), were emphatic that gas firing was 
unable to show any advantages over coal firing. 
Dr. Rosenthal (Germany, 44) and Mr. Z. von Galocsy 
(Hungary, 97), on the other hand, considered that 
gas was such a superior fuel that it was able to keep 
abreast of competition, in spite of its higher cost per 
calorie, in boiler plants which had been adapted for 
gas firing. 

In the course of the discussion in Section 1 (5), 
it became evident that there was no general agreement 
as to the economical limits of coke-oven gas trans- 
mission. Incidentally, it was mentioned that long- 
distance gas transmission was now seriously proposed 
from the Ruhr region to places as far distant as 
Hamburg and Berlin, and that the economic results 
were expected to justify such a project. The discus- 
sion also suggested that coke-fired water boilers were 
better and more efficiently developed in Sweden 
than in Central Europe. 


SEcTION 1 (c).—-SoLtip anD Liquip FUELS. 


The general reporter in this section was Mr. E. 
Norlin. The papers submitted included one by Mr. 
H. E. Mitton and Dr. F. S. Sinnatt (78), which 
described the work of the British Fuel Research 
Coal Survey undertaken by the Fuel Research Board. 
Mr. S. Matsunawa (Japan, 15) showed in his paper 
that Japan had succeeded by means of briquettes 
in producing a considerably better locomotive fuel 
than the lump coal available there. 

Interest in Section 1 (c) centred mainly on coal 
characterisation. It was brought out in the course 
of the discussion, in which M. Leprince-Rinquet, 
the chairman, and Dr. Sinnatt took part, that 
the definition of the different properties of coal 
in relation to various uses was insufficiently clear. 
It was resolved on the proposal of the chairman to 
ask the Executive Council to include in the programme 
of a subsequent Congress the question of definition 
and characterisation of coal and coal certificates. 

Mr. Z. von Galocsy made an interesting communica- 
tion concerning the production on a large scale in 
Hungary of briquettes of high calorific value made 
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from brown coal in some cases mixed with ordinary 
coal. 


SecTION 2.—PoweER anp Herat COMBINATIONS. 


The general reporter, Mr. Nordensson, in his 
summary of the nineteen papers submitted in this 
section, said that to-day there were comparatively 
few branches of industry having a heat demand of 
any magnitude in which either the generation of 
power from “ waste heat ”’ or the use of “‘ exhaust ” 
or “ pass-out ” steam for heating purposes had not, 
to some extent, been successfully applied. Mr. 
Gleichmann (Germany, 2) said, in his report, that 
among the larger industries into which power and 
heat combinations were first introduced, sugar 
factories and breweries probably ranked first, and 
back-pressure or pass-out steam plants now formed 
part of their standard equipment. Mr. Kaniewski 
(Poland, 17) described the utilisation of surplus 
heat energy from sugar factories in Poland, and Mr. 
Spangenberg (Denmark, 40), and Messrs. Halberg 
and Morch (Denmark, 41) -in interesting papers 
surveyed the subject of power and heat generation 
in special relation to the plants at two of the most 
famous breweries in Copenhagen. Several authors 
described the pulp and paper industry as another 
prominent case of the importance of combined heat 
and power generatidén even when it had to face 
direct competition with cheap hydro-electric power, 
as happened in countries like Sweden, Norway, and 
Canada. Mr. A. R. Smith, of the General Electric 
Company, U.S.A., in paper No. 79, dealt with 
* Co-ordinated Production of Industrial Steam and 
Utility Power,” and mentioned that the mercury- 
steam power process had for some years been in 
practical use in the U.8.A. He gave an interesting 
description of a recent case of application of this 
binary-fluid power process to an industrial heat 
power scheme of some size, and described the technical 
and commercial reasons at the basis of the process. 


3.—SPECIAL ENERGY PROBLEMS OF THE 


STEAM HEAT-CONSUMING INDUSTRIES. 


SECTION 


Mr. H. Lundberg, the general reporter, referred 
chiefly to the paper and wood-pulp industries for 
the reason that those appeared to have chiefly 
interested the authors of the reports which he 
summarised. The majority of the papers originated 
in. Sweden, as might be expected, those by Mr. L. 
Malm (39) and Mr. G. Edling, of the Sundsvall 
Wood-Pulp Works (68), and Mr. H. Eriksson, of 
Stockholm (76), being most interesting and 
informative. 

All the speakers who took part in the discussion 
were of Swedish nationality. They were, for the 
most part, prospective buyers of power who were 
gathered together to discuss with the suppliers of 
energy ways and means of further economies in the 
cost of their power requirements. 

OF 


SPECIAL ENERGY PROBLEMS THE 


IRON AND STEEL INDUSTRY. 


SECTION 4.- 


Mr. A. Anjou, the general reporter on this section, 
said that developments with regard to the energy 
problems of the iron and steel industry during recent 
vears had not been of a revolutionary nature, but 
had followed certain distinct lines, which originated 
with the shortage of fuel that arose in certain 
countries just after the world war. A few years ago 
the predominant opinion was that each department 
of a steel plant should be driven independently so far 
as energy was concerned, and it was not common for 
the work of one department to be dependent upon 
another one from an energy point of view. Now 
opinion had changed, at least in the larger concerns, 
and the energy questions of different departments 
were often intimately connected with one another. 
As an example he mentioned that valuable coke-oven 
gas was formerly partly used for firing coke ovens. 
Now the poorer blast-furnace gas was made use of 
for that purpose and a corresponding quantity of the 
richer coke-oven gas might be employed at a place 
where a higher temperature was required than in the 
coke ovens. Co-operation between different depart- 
ments, the improvement of machinery and com- 
hustion arrangements, and the careful combustion 
contro! which had been introduced had caused the 
demand for fuel tv decrease. At a complete West 
European ironworks with coke ovens, blast-furnaces, 
Thomas plant, open-hearth plant, rolling mills, &c., 
the coke-oven gas and blast-furnace gas should 
theoretically completely fill the demand for power as 
well as for heat. That was, however, not always the 
case in actual practice, as certain quantities of flue 
gas had too low a temperature or were separated in 
too many small units to make the utilisation of their 
heat content economical, and because gas production 
and energy consumption were not always simul- 
taneous. To some extent the utilisation of coke-oven 
vas was also dealt with in section 1 (6), and there was 
some overlapping of the discussions in the two 
sections. Some of the Swedish reporters, as well as 
Mr. Anjou, referred to the special conditions under 
which most of the steel works in Sweden operate. 
Mr. Anjou wrote: ‘‘ As a contrast to the iron and 
steel industries of Central Europe, England and other 
regions with their large units, the conditions of 
Sweden may be of interest. In this country also the 


tradition of several hundred years. This industry is, 
however, fundamentally different from those above 
mentioned, as the units are so much smaller. Works 
with 1000 employees are considered large. The 
Swedish steel industry is largely concerned with the 
production of high-grade steel.’ 

Professor Johansson (117), the Chief Engineer of 
the Swedish Iron Masters’ Association, thought that 
the world war and its consequences had checked the 
development of the electric pig iron furnace. The 
main interest of late years had, he said, been the 
lowering of the charcoal consumption in the ordinary 
blast-furnace. That work had been so successful 
that under present conditions there was no reason to 
push electric pig iron smelting. That method would, 
of course, always be open if once again scarcity and 
the high price of charcoal should force the steel 
industry to reduce its claims on the forest resources 
of Sweden. Mr. L. E. Zachrisson (Sweden, 11) 
wrote on load regulation and surplus power genera- 
tion, especially in Swedish iron and steel works. 
Another interesting paper by Mr. 8S. Calander 
(Sweden, 54) was complementary to Mr. Zachrisson’s 
report and dealt with the means by which the net- 
work of a “ grid ” in Sweden might be preserved from 
the consequences of heavy peak loads and other 
drawbacks which occur in connection with steel 
rolling mills whose surplus power is available for 
general distribution. Mr. F. R. Vial (U.S.A.) dis- 
cussed pre-heated blast in cupola furnaces in report 
No. 67. 


Section 5.—ELEcTRICAL HEATING. 


The discussions in this section were presided over 
by Mr. S. B. Donkin as chairman, and the general 
reporters were Mr. L. Hégel and Mr. M. Tigerschéld. 
Several of the papers submitted were of considerable 
interest. Mr. R. M. Cherry, of the G.E.C., Schenec- 
tady, and Mr. J. C. Woodson, of the Westinghouse 
Company, U.S.A., were responsible for a report 
(No. 98) of 120 pages, which. contained an almost 
encyclopedic résumé of the application of electric 
heat in industry. It was well illustrated and should 
certainly be referred to by those specially interested 
in the subject. Mr. A. G. Lobley (Great Britain, 150) 
wrote on ‘Electric Resistance Furnaces” and 
reviewed the general trend of development in this 
country. He said that the importance of low- 
temperature processes had increased. The necessity 
of forced air circulation was emphasised and improved 
furnaces for the nitriding of steel were described. 


The increased temperature limit for nickel-chromium 
heating elements and the advent of other alloys for 
high temperatures were discussed. The report 





included a number of illustrations showing typical 


modern installations in Great Britain. Mr. V. 
Harbord (Great Britain, 121) dealt with high- 
frequency induction furnaces, and said that the rapid 
advance in the practical development of coreless 
induction furnaces during the last few years empha- 
sised the importance of that method of manufacture 
for high-class special steels and other high melting 
point alloys. Furnaces of increased capacity were 
rapidly becoming standard units and already 5 to 
6-ton furnaces were in operation. Reduced operating 
costs resulting from bigger units increased the com- 
petitive power of that type of furnace. 

Most of the other reports in this section related to 
electric furnaces for the manufacture of steel and 
other metallurgical purposes. The general reporters 
said that among the most important advantages of 
electric heating and heat treatment was the ease of 
close control in the heat treatment processes with a 
consequent improvement in the quality of the treated 
articles. In this connection one of the authors 
(Lobley, 150) pointed out that the employment of 
electric heating permitted of an exact reproduction 
of laboratory methods in full-size operations. Further- 
more, there were no doubt many new industries 
whose existence was more or less due to electric heat, 
such as, for instance, processes for the manufacture of 
high-grade ferro-silicon and certain other ferro-alloys, 
tungsten, aluminium, &c. The general reporters 
added that it was clearly seen from the papers which 
had been submitted in this section that electric heating 
had made steady and increasing progress during 
recent years and that it had become an ever-increasing 
consumer of electric energy. Attention was called 
to the tendency to increase the size of furnace units. 
In Sweden, for instance, furnaces of up to 25 tons 
charging capacity are employed, in Germany up to 
30 tons, and in the United States furnaces up to 
80 tons charging capacity are in operation. Com- 
menting on Mr. Harbord’s paper, which gave a very 
detailed account of the development of the high- 
frequency furnace, the general reporters referred to 
the author’s data from actual operation relative to 
the power consumption per ton of charge. These 
figures showed an _ energy consumption of 
651-800 kWh for bringing the charge to a molten 
state and, they said, appeared rather high, since, 
according to the experience of Swedish steel works, 
they ought to be able to be kept down to about 
580-600 kWh, and the total consumption of energy, 
as measured on the motor side and until tapping was 
begun, to about 630-650 kWh. The figures in 
question were, however, for furnaces of more ‘than 
2 tons charge. 





(To be continued.) 








HE International Oil Industries Exhibition, 

which was held from Jyly 19th to July 25th at 
the Royal Agricultural Hall, Islington, London, in 
connection with the World Petroleum Congress, 
organised by the Institution of Petroleum Techno- 
logists, which took place over the same period at the 
Imperial College of Science and Technology, at South 
Kensington, was not a large exhibition, but it proved 
of considerable interest to the many engineers who 
attended the Congress. Quite naturally, the majority 
of the exhibite were principally connected with the 
various branches of industry concerned with the 
winning, transport, and refining of mineral oils and 
their by-products. In what follows we give a short 
description of some of the items displayed, which 
may be of interest to our readers. 

One of the largest and most comprehensive exhibits 
was that arranged by the English Drilling Equip- 
ment Company, Ltd., and the associated firm of 
Marshall, Sons and Co., Ltd., of Gainsborough, to 
display selected examples of the heavy engineering 
products which are manufactured by them for the oil 
and water well drilling industry. The English 
Drilling Equipment Company, Ltd., of 3, Grosvenor- 
gardens, Westminster, London, S.W.1, acts, it may 
be recalled, as the distributing firm for a group of 
British factories, reference to some of which are 
made below. A noteworthy exhibit was the ‘‘ Edeco ”’ 
300 P Drilling Rig, a portable installation designed 
for drilling wells to a depth of 300ft. by the cable- 
percussion system. This machine is the latest addi- 
tion to a range of fourteen portable drilling rigs, all 
of which are manufactured at Gainsborough. A 
working model of a sister machine, designed to 
drill wells to a depth of 800ft. which is now used 
in many parts of the world, was also on view. 

Another large exhibit was the ‘‘ Edeco”’ 15in. by 
7}in. by 18in. duplex steam slush pump for rotary 
drilling, one of a range of pumps which are made 
at the Luton works of Hayward-Tyler and Co., Ltd. 
This pump, which weighs nearly 5 tons, is made 
adaptable to the various requirements of rotary 
drilling by a series of cylinder liners and pistons in 
various sizes for delivering mud fluid from 350 gallons 
per minute at 700 lb. per square inch pressure in 





industry is well developed and is besides founded on a 
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square inch pressure. Automatic expansion pistons 
are employed in the fluid end, and these, with 
the quickly renewable rubber-faced valves, are 
specially designed for dealing with mud slush and 
sandy fluid. On the steam end, piston valves are 
used in the place of the usual D valves, the entire 
pump combining sturdy design with a high quality 
finish. 

Some Marshall productions included an all-enclosed 
12in. by 12in. steam drilling engine, and a 50 H.P. 
oil-fired portable locomotive type boiler. 

On another part of the same stand the various 
stages in the manufacture of sucker and pull rods 
in the works of the Lancashire Steel Corporation was 
illustrated, while further exhibits consisted of various 
drilling and fishing tools for both the cable-percussion 
and the rotary drilling systems, made by the Vickers 
works of the English Steel Corporation, Ltd., and of 
tool joints and gauges by Vickers-Armstrongs, Ltd. 
The Ioco Rubber and Water Proofing Company, Ltd., 
of Glasgow, showed a range of high-pressure armoured 
mud hose and special hose for oil and petrol ‘pumping. 
The transport side of the oil industry was catered 
for by exhibits of the Marshall Light Diesel Roadless 
tractor—see THE ENGINEER of July 7th—and a 
Vickers-Carden-Loyd tractor truck. In connection 
with this latter exhibit, a film was shown illustrating 
the ability of the tractor truck working in conjunc- 
tion with a trailer to carry loads, such as pipes or 
joists, overrough country. As Fig. 1 clearly indicates, 
the load is attached to the turntable on the truck 
and is allowed to float freely on the trailer turntable, 
so that when crossing a valley or ascending a hill 
the length between the two points of support can 
alter. We were also informed that arrangements 
have been made to fit the Carden-Loyd tractor truck 
with an air compressor, a winch.and windlass gear, 
a crane attachment, or a crusher drive, in order to 
make it an all-purpose machine in the oilfield or 
mining and prospecting area. On a further section 
of the ‘“‘ Edeco ”’ stand there was shown a series of 
exhibits arranged by the associated company of 
Le Grand, Sutcliff and Gell, Ltd., of Southall, Middle- 
sex, including a portable combination drilling rig for 
geological prospecting work, artesian well drive 





steps down to 125 gallons per minute at 2000 lb. per 


points, and some interesting rock cores. 
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The use of oil engines for drilling operations 
was illustrated by a combined exhibit arranged by 
Haniel and Lueg, of Diisseldorf, and the Eisenwerk 
Wulfel, of Hannover-Wulfel. This included drawings 
and photographs of rotary drilling equipment, 
and manufactured by the first-named firm, and 
examples of transmission gears and drilling drives 
designed by the second firm. The exhibits included 
special clutches and an example of the Wulfel-Elcard 


on the stand which was made in this way. The 
same construction may be conveniently used, we 
learn, for making store bins for machinery parts, 
and no doubt other uses will suggest themselves. 
Burton, Delingpole and Co., Ltd., also exhibited a large 
range of British-made ‘‘ Dresser ” couplings for pipe 
lines, which are now manufactured by them and are 
distributed by the Consolidated Pneumatic Tool 
Company, Ltd., of Egyptian House, 170, Piccadilly, 











FIG. 1—VICKERS-CARDEN-LOYD TRACTOR 


coupling, which differs from other couplings we have 
seen in the provision of separate members for shock- 
absorbing and misalignment compensating purposes. 
The shock-absorbing device consists of packets of 
sheet steel springs, while lack of alignment and a 
swivelling motion is allowed for by a normal claw 
arrangement. 

A well-arranged display of power plant equipment 
illustrating the use of oil for boiler firing was staged 
by Babcock and Wilcox, Ltd., of Farringdon-street, 
London, E.C.4, who showed models of boilers and 
boiler-room auxiliary plant. A feature was also made 
of the firm’s recent activities in fusion welding, 
and a fusion welded boiler drum and a length of 
penstock pipe designed for a working pressure of 
1000 Ib. per square inch were on view. A subsidiary 
company, the Calorizing Corporation of Great 
Britain, Ltd., exhibited a small section of the roof- 
hanging arrangements for an oil cracking still, illus- 
trating the use of Calmet high-temperature alloy 
tube supports, with the still tubes protected by the 
calorizing process. It is claimed that the use of 
cast Calmet for eye-beams and hangers enables a 
better beam section to be obtained than is possible 
with some other alloys, while the metal is highly 
resistant to combustion gases charged with sulphur 
compounds. 

An interesting feature of the two-storied stand 
of Burton, Delingpole and Co., Ltd., of Old Hill, 

















Fic. 2—*‘ BETTASKAF’’ BUILT-UP TROLLEY 


Staffordshire, who are represented in London by Whitt 
and Chambers, Ltd., of Iddesleigh House, Caxton- 
street, Westminster, London, 8.W.1, was the fact 
that it was constructed from component parts 
of the Big Ben “ Bettaskaf ”’ steel tubular scaffolding, 


which are manufactured by the firm for the 
Steel Scaffolding Company, Ltd., of Imperial 
House, 80, Regent-street, London, W.1. A feature 


of this patented scaffolding of simplified form is 
the use of standard steam tubing in connection with 
a neat form of coupler which secures the tube by a 
single screw, the top cover of the coupler being 
hinged on the side opposite the screw. By the use 
of standard base plates and joint pins, it is possible 
to build up any type of structure, and we illustrate 


TRUCK AND TRAILER FOR LONG LOADS 


London, W.1. ' The drawing reproduced in Fig. 3 
clearly shows the construction of this type of coupling, 
which is manufactured for all sizes of pipes. On the 
same stand were shown very large weldless steel 
flanges for pipe line and steam pipe joints, also drop 
forgings of all kinds for naval, mercantile, and 
industrial purposes. We specially noted some forged 
steel tees and elbows used for hot oil at a pressure 
of 3000 1b. up to 6000lb. per square inch; also 
forged bodies for Klinger Reflex water gauges, 
and other specialised manufactures of the Klinger 
firm. We were interested to learn that as a result 
of British tariffs and existing monetary exchange 
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Fic. 3—**‘DRESSER’’ PIPE COUPLING 


values, Burton, Delingpole and Co., Ltd., are now 
making, in addition to their own manufactures, a 
large range of forged components which were pre- 
viously made in America and on the Continent. 

The firm of Hadfields, Ltd., of Hecla Works, 
Sheffield, showed a comprehensive range of special 
steels suitable for use in the petroleum industry, 
including a full-sized‘model of a recuperator made in 
‘“Era H.R.” steel; other specialities included a 
pump impeller and casing and tubes of non-corrodible 
steel, also examples of special manganese steels, 
many drill steels, and Nitralloy steels for oil field 
work. 

George Kent, Ltd., of London and _ Luton, 
displayed electrically operated temperature pressure, 
and flow controllers, also oil and petrol meters and a 
meter manufactured by the firm to measure the work 
done by a rope line. This meter has been developed 
for automatically recording the service obtained from 
ropes used in well drilling operations. It shows by 
counter readings both the mileage traversed by the 
rope and the ton-miles of energy transmitted by it, 
while a subsidiary dial indicates the actual tension in 
the rope at any particular moment. Other instru- 
ments specially designed for the petroleum industry 
were shown by Negretti and Zambra, of 33, Holborn- 
viaduct, while J. Blakeborough and Sons, Ltd., of 
Brighouse, Yorkshire, exhibited some typical valves 
for oil tanker and oil pipe line service. 

The use of wire rope in the oil industry is extensive, 
and the products of British firms were excellently 
displayed on the stands of both British Ropes, Ltd., 
of 52, High Holborn, London, W.C.1, and Wright’s 
Ropes, Ltd., of Birmingham. The Alfa-Laval Com- 
pany, Ltd., of 34, Millbank, London, 8.W.1, exhibited 
three types of centrifuges designed for oil purification, 
acid sludge separation, and the dewaxing of lubri- 
cating oils, in connection with the newly patented 
De Laval 8.N. Trichlorethylene process. In this 
process the oil to be treated is diluted in equal parts 
with trichlorethylene and is chilled, after which the 


mixture. It is then fed into the centrifugal machine 
illustrated in Fig. 4, in which the wax is discharged 
in the centre of the bowl and the heavier oil solvent 
mixture from the periphery. Steam heating coils are 
fitted to the wax receiving covers to melt the wax 
as it is discharged from the separator bowl. The 
separator bowl is designed to run at about 9000 r.p.m. 
and requires about 4-5 to 5-5 H.P. According to the 
type of oil to be treated a single machine will deal 

















Fic. 4—DE LAVEL DE-WAXING CENTRIFUGE 


with from 50 up to 120 barrels in a day of twenty- 
four hours. 

An exhibit of interest to shipbuilders and marine 
engineers was shown on the stand of Sir Joseph W. 
Isherwood and Co., Ltd., naval architects and con- 


sulting engineers, of 4, Lloyd’s-avenue, London, 
E.C.3, on which models of the new Isherwood 
‘* Arcform ”’ design of hull were for the first time 


on public view. They included a full model of the 
360ft. steamer ‘‘ Arctees,”” now under construction 
at the Haverton Hill yard of the Furness Shipbuilding 
Company, Ltd., for the Arctees Shipping Company, 
Ltd., of London, and a half model of the sister ship 
the ‘“‘ Arcwear,” which will shortly be launched at the 
Sunderland yard of Short Brothers, Ltd. The only 
oil engine in the Exhibition was shown by Fiat 
(England), Ltd., of Lancelot-road, Wembley, and 
consisted of the Fiat A.S.6 motor recently designed in 
Italy to attack the world speed record for seaplanes. 
It has twenty-four cylinders in two rows forming a 
60 deg. ‘‘ Vee,”’ with a total cylinder capacity of over 
50 litres. The crank shafts which rotate in opposite 
directions are individually coupled in the centre of the 
crank case by spur gear reducing units driving two air- 
screw shafts, rotating in opposite directions, one 
running within the other through the “‘ Vee ”’ of the 
front twelve-cylinder unit to the front of the engine 
where the two airscrews are situated. Four valves 
and two plugs are used for each cylinder. The engine 
is designed to develop 2900 H.P. at 3200 r.p.m., the 
weight of the engine being 2045 lb., giving a weight 
per B.H.P. of 0-705 lb. 

The transport side of the oil industry was repre- 
sented by the separate exhibits of several railway 
companies, shipping firms, and dock and harbour 
authorities. 








THE practical aspects of the drying of timber in kilns, 
with its advantages of quicker seasoning and better 
control of drying conditions, as compared with the 
centuries-old method of seasoning for long periods in 
the open, are dealt with in a special report issued by the 
Department of Scientific and Industrial Research. “‘ The 
term ‘ seasoning’ as distinct from ‘ drying,’” the report 
states, ‘is in some respects an unfortunate one, as it 
implies that the green wood is in some way mellowed, and 
the quality generally improved, by exposure to the 
seasonal changes in the atmosphere. There is, however, 
no definite evidence to support the belief that the timber is 
improved even by long exposure to the elements, and 
experiments carried out at the Forest Products Research 
Laboratory tend to show that there is little difference in 
the general behaviour of timber which has been dried for 
a number of years in the open or in a few weeks or months 
by proper artificial means, provided that the extent of the 
drying has been the same in both instances.” The report 
may be obtained from H.M. Stationery Office, price 1s. 6d. 








in Fig. 2 a trolley or portable tray displayed 





paraffin wax separates out and floats on the top of the 


net. 
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from brown coal in some cases mixed with ordinary 
coal. 


Power anD Heat COMBINATIONS. 


The general reporter, Mr. Nordensson, in his 
summary of the nineteen papers submitted in this 
section, said that to-day there were comparatively 
few branches of industry having a heat demand of 
any magnitude in which either the generation of 
power from “ waste heat’ or the use of ‘‘ exhaust 
or “* pass-out ” steam for heating purposes had not, 
to some extent, been successfully applied. Mr. 
Gleichmann (Germany, 2) said, in his report, that 
among the larger industries into which power and 
heat combinations were first introduced, sugar 
factories and breweries probably ranked first, and 
back-pressure or pass-out steam plants now formed 
part of their standard equipment. Mr. Kaniewski 
(Poland, 17) described the utilisation of surplus 
heat energy from sugar factories in Poland, and Mr. 
Spangenberg (Denmark, 40), and Messrs. Halberg 
and Moreh (Denmark, 41) in interesting papers 
surveyed the subject of power and heat generation 
in special relation to the —- at two of the most 

Several authors 


Sworion 2. 


power generation 
direct competition with cheap 
as happened in countries like Sweden, Norway, and 
Canada. Mr. A. R. Smith, of the General Electric 
Company, U.S.A.,.in paper No. 79,. dealt with 
‘ Co-0: Production of Industrial Steam and 
Utility Power,” and mentioned that the 


steam power process had for some years been been in|: The 


practical use in the U.§.A. He gave an interesting 
description of a recent case of application of this 
binary-fluid power process to an’ industrial heat 
power scheme of some size, and described the technical 
and commercial reasons at the basis of the process. 


Section 3,—Spscrat, Energy Propnems oF THE 


Steam HeEat-consuMiIne INDUSTRIES. 


Mr. H. Lundberg, the general reporter, referred 
chiefiy to the paper and wood-pulp industries for 
the reason that those appeared to have chiefly 
interested the authors of the reports which he 
summarised. The majority of the papers originated 
in Sweden, as might be expeeted, those by Mr. L. 
Malm (39) and Mr. G. Edling, of the Sundsvall 
Wood-Pulp Works (68), and Mr. H. Eriksson, of 
Stockholm (76), being most interesting and 
informative. 

All the speakers who took part in the discussion 
were of Swedish nationality. They were, for the 
most part, prospective buyers of power who were 
gathered together to discuss with the suppliers of 
energy ways and means of further economies in the 
cost of their power requirements. 


SEcTION 4.—SpPEcrIAL ENERGY PROBLEMS OF THE 
Tron AND STEEL INDUSTRY. 


Mr. A. Anjou, the general reporter on this section, 
said that developments with regard to the energy 
problems of the iron and steel industry during reeent 
years had not been of a revolutionary nature, but 
had followed certain distinet lines, which originated 
with the shortage of fuel that arose in certain 
countries just after the world war. A few years ago 
the predominant opinion was that each department 
of a steel plant should be driven independently so far 
as energy was concerned, and it was not common for 
the work of one department to be dependent upon 
another one from an energy point of view. Now 
opinion had changed, at least in the larger concerns, 
and the energy questions of different departments 
were often intimately connected with one another. 
As an example he mentioned that valuable coke-oven 
gas was formerly partly used for firing eoke ovens. 
Now the poorer blast-furnace gas was made use of 
for that purpose and a corresponding quantity of the 
richer coke-oven gas might be employed at a place 
where a higher temperature was required than in the 
coke ovens. Co-operation between different depart- 
ments, the improvement of machinery and com- 
bustion arrangements, and the eareful combustion 
control which had been introduced had caused the 
demand for fuel to decrease. At a complete West 
European ironworks with coke ovens, blast-furnaces, 
Thomas plant, open-hearth plant, rolling mills, &c., 
the coke-oven gas and blast-furnace gas should 
theoretically completely fill the demand for power as 
well as for heat. That was, however, not always the 
case in actual practice, as certain quantities of flue 
gas had too low a temperature or were separated in 
too many small units to make the utilisation of their 
heat content economical, and because gas production 
and energy consumption were not always simul- 
taneous. To some extent the utilisation of eoke-oven 
gas was also dealt with in section 1 (6), and there was 
some overlapping of the discussions in the two 
sections. Some of the Swedish reporters, as well as 
Mr. Anjou, referred to the special conditions under 
which most of the steel works in Sweden operate. 
Mr. Anjou wrote: ‘‘ As a contrast to the iron and 
steel industries of Central Europe, England and other 
regions with their large units, the conditions of 
Sweden may be of interest. In this country also the 
industry is well developed and is besides founded on a 


power, | 





tradition of several hundred years. This industry is, 
however, fundamentally different from those above 
mentioned, as the units are so much smaller. Works 
with 1000 employees are considered large. The 
Swedish steel industry is largely concerned with the 
production of high-grade steel.” 

Professor Johansson (117), the Chief Engineer of 
the Swedish Iron Masters’ Association, thought that 
the world war and its consequences had checked the 
development of the electric pig iron furnace. The 
main interest of late years had, he said, been the 
lowering of the charcoal consumption in the ordinary 
blast-furnace, That work had been so successful 
that under present conditions there was no reason to 
push electric pig iron smelting. That method would, 
of course, always be open if once again scarcity and 
the high price of charcoal should force the steel 
industry to reduce its claims on the forest resources 
of Sweden. Mr. L, E. Zachrisson (Sweden, 11) 
wrote on load regulation and surplus power genera- 
tion, especially in Swedish iron and steel works. 
Another interesting paper by Mr. 8. Calander 
(Sweden, 54) was complementary to Mr. Zachrisson’s 
report and dealt with the means by which the net- 
work of a “ grid ” in Sweden might be preserved from 
the eonsequences of heavy peak loads and other 
drawbacks which occur in connection. with steel 
rolling mills whose power is available for 
general distribution. . BF. R. Vial (U.S.A.) dis- 
cussed pre-heated blast in pas furnaces in report 
No. 67. 


Seorion 5.—EnscrricaL HEatinG. 


The discussions in this section were presided over 
by Mr. S. B. Donkin as chairman, and the general 
reporters were Mr. L. Hégel and Mr, M. Tigerschéld. 
Several of the papers submitted were of considerable 
interest. Mr. R..M. Cherry, of the G.E.C., Schenec- 
tady, and Mr. J. C. Woodsen, of the Westinghouse 
y, U.S.A., were responsible for a report 


sal a of ) of 190. pages whic contained mc almost 
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pe in vindustry. I was well: and: should 
certainly be to by those specially interested 
in the subject. Mr. A. G. Lobisy (Great Britain, 150) 
wrote on. “Electric Resistance Furnaces” and 
reviewed the general trend of development in this 
country. He said that the importance of low- 
temperature processes had inereased. The necessity 
of forced air circulation was emphasised and improved 
furnaces for the nitriding of steel were described. 
The increased temperature limit for nickel-chromium 
heating elements and the advent of other alloys for 
high temperatures were discussed. The report 





included a number of illustrations showing typical 
modern installations in Great Britain. Mr. V. 
Harbord (Great Britain, 121) dealt with high- 
frequency induction furnaces, and said that the rapid 
advance in the practical development of coreless 
induction furnaces during the last few years empha- 
sised the importance of that method of manufacture 
for high-class special steels and other high melting 
point alloys. Furnaces of increased capacity were 
rapidly becoming standard units and already 5 to 
6-ton furnaces were in operation. Reduced operating 
costs resulting from bigger units increased the com- 
petitive power of that type of furnace, 

Most of the other reports in this section related to 
electric furnaces for the manufacture of steel and 
other metallurgical purposes. The general reporters 
said that among the most important advantages of 
electric heating and heat treatment was the ease of 
close control in the heat treatment processes with a 
consequent improvement in the quality of the treated 
articles. In this connection one of the authors 
(Lobley, 150) pointed out that the employment of 
electric heating permitted of an exact reproduction 
of laboratory methods in full-size operations. Further- 
more, there were no doubt many new industries 
whose existence was more or less due to electric heat, 
such as, for instance, processes for the manufacture of 
high-grade ferro-silicon and certain other ferro-alloys, 
tungsten, aluminium, &c. The general reporters 
added that it was clearly seen from the papers which 
had been submitted in this section that electric heating 
had made steady and increasing progress during 
recent years and that it had become an ever-increasing 
consumer of electric energy. Attention was called 
to the tendency to increase the size of furnace units. 
In Sweden, for instance, furnaces of up to 25 tons 
charging capacity are employed, in Germany up to 
30 tons, and in the United States furnaces up to 
80 tons charging capacity are in operation. Com- 
menting on Mr. Harbord’s paper, which gave a very 
detailed account of the development of the high- 
frequency furnace, the general reporters referred to 
the author’s data from actual operation relative to 
the power consumption per ton of charge. These 

showed an energy consumption of 
651-800 kWh for bringing the charge to a molten 
state and, they said, appeared rather high, since, 
according to the experience of Swedish steel works, 
they ought to be able to be kept down to about 
580-600 kWh, and the total consumption of energy, 
as measured on the motor side and until tapping was 
begun, to about 630-650 kWh. The figures in 
question were, however, for furnaces of more than 
2 tons charge. 

(To be continued.) 
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HE International Oi) Industries Exhibition, 

which was held from July 19th to July 25th at 
the Royal Agricultural Hall, Islington, London, in 
connection with the World Petroleum Congress, 
organised by the Institution of Petroleum Techno- 
logists, which took place over the same period at the 
Imperial College of Science and Teehnology, at South 
Kensington, was not a large exhibition, but it proved 
of considerable interest to the many engineers who 
attended the Congress. Quite naturally, the majority 
of the exhibits were prineipally connected with the 
various branches of industry eoncerned with the 
winning, transport, and refinmg of mineral oils and 
their by-products. In what follows we give a short 
description of some of the items displayed, which 
may be of interest to our readers. 

One of the largest and most comprehensive exhibits 
was that arranged by the English Drilling Equip- 
ment Company, Ltd., and the associated firm of 
Marshall, Sons and Co., Ltd., of Gainsborough, to 


display. selected examples of the heavy engineering 


products which are manufactured by them for the oil 
and water well drilling industry. The English 
Drilling Equipment Company, Ltd., of 3, Grosvenor- 
gardens, Westminster, London, 8.W.1, acts, it may 
be recalled, as the distributing firm fer a group of 
British factories, reference to some of which are 
made below. Anoteworthy exhibit was the “‘ Edeeo”’ 
300 P Drilling Rig, a portable installation designed 
for drilling wells to a depth of 300ft. by the eable- 
percussion system. This machine is the latest addi- 
tion to a range of fourteen portable drilling rigs, all 
of which are manufactured at Gainsborough. A 
working model of a sister machine, designed to 
drill wells to a depth of 800ft. which is now used. 
in many parts of the world, was also on view. 
Another large exhibit was the “ Edeco”’ ldin. by 
Thin. by 18in. duplex steam slush pump for rotary 
drilling, one of @ range of pumps whieh are made 
at, the Luton works of Hayward-Tyler and Co., Ltd. 
This pump, whieh weighs nearly 5 tons, is made 
adaptable to the various requirements of rotary 
drilling by @ series of cylinder liners and pistons in 
various sizes for delivering mud fluid from 350 gallons 
per minute at 7001b. per square inch pressure in 
steps down to 125 gallons per minute at 20001b. per 


| The t 
| for by exhibits of the Marshall Light Diesel Roadless 





square inch pressure. Automatic expansion pistons 
are employed in the fluid end, and these, with 
the quickly renewable rubber-faced valves, are 
specially designed for dealing with mud slush and 
sandy fluid. On the steam end, piston valves are 
used in the place of the usual D valves, the entire 
pump combining sturdy design with a high quality 
finish. 

Some Marshall produetions included an all-enelosed 
12in. by 12in. steam drilling engine, and a 50 H.P.. 
oil-fired portable locomotive type: boiler. 

On another part of the same stand the various 
stages in the manufacture of sucker and pull rods 
im the works of the Lancashire Steel Corporation was 
ihustrated, while further exhibits consisted of various 
drilling and fishing tools for both the cable-percussion 
and the rotary drilling systems, made by the Vickers 
works of the English Steel Corporation, Ltd., and of 


'tool joints and gauges by Vickers-Armstrongs, Ltd. 
| The Ioco Rubber and Water Proofing Company, Ltd., 
of Glasgow, showed a range of high-pressure armoured 


mud hose and special hose for oil and petrol pumping. 
side of the oil industry was eatered 


tractor—see THE Encrivgger of July 7th—and a 
Vickers-Carden-Loyd tractor truck. In connection 
with this latter exhibit, a film was shown illustrating 
the ability of the tractor truck workimg in conjunc- 
tion with a trailer to carry loads, such as pipes or 


joists, overroughcountry. As Fig. 1 clearly indicates, 


the load is attached to the turntable on the truck 
and is allowed to float freely on the trailer turntable, 
so that when crossing a valley or ascending a hill 
the length between the two points of support can 
alter. We were also informed that arrangements 
have been made to fit. the Carden-Loyd tractor truck 
with an,air eonapressor, a winch and windlass. gear, 
& crane, attachment, or a erusher drive, in order to 
make it an all-purpose machine in the oilfield or 
mining and prospecting area. On a further section 
of the “‘ Edeco”’ stand there was sh®wn a, series of 
exhibits arranged by the associated company of 
‘Le Grand, Suteliff and Gell, Ltd,, of Southall, Middle- 
sex, including a portable conabination drilling, rig for 
geological prospecting work, artesian well drive 
points, and some interesting rock cores. 
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The use of oil engines for drilling operations 
was illustrated by a combined exhibit arranged by 
Haniel and Lueg, of Diisseldorf, and the Bisenwerk 
Wulfel, of Hannover-Wulfel. This included drawings 
and photographs of rotary drilling equipment, 
and manufactured by the first-named firm, and 
examples of transmission gears and drilling drives 
designed by the second firm. The exhibits included 
special clutches and an example of the Wulfel-Eleard 


on the stand which was made in this way. 


” 


range of British-made ‘‘ Dresser 











FIG. 1—VICKERS-CARDEN-LoYD TRACTOR 
coupling, which differs from other couplings we have 
seen in the provision of separate members for shock- 
absorbing and misalignment compensating purposes: 
The shock-absorbing device consists of packets of 
sheet steel springs, while lack of alignment and a 
swivelling motion is allowed for by a normal claw 
arrangement. 

A well-arranged display of power plant equipment 
illustrating the use of oil for boiler firing was staged 
by Babcock and Wilcox, Ltd., of Farringdon-street, 
London, E.C.4, who showed models of boilers and 
boiler-room auxiliary plant. A feature was also made 
of the firm’s recent activities in fusion welding, 
and a fusion welded boiler drum and a length of 
penstock pipe designed for a working pressure of 
1000 lb. per square inch were on view. A subsidiary 
company, the Calorizing Corporation of Great 
Britain, Ltd., exhibited a small section of the roof- 
hanging arrangements for an oil cracking still, illus- 
trating the use of Calmet high-temperature alloy 
tube supports, with the still tubes protected by the 
calorizing process. It is claimed that the use of 
cast Calmet~ for eye-beams and hangers enables a 
better beam section to be obtained than is possible 
with some other alloys, while the metal is highly 
resistant to combustion gases charged with sulphur 
compounds. 

An interesting feature of the two-storied stand 
of Burton, Delingpole and Co., Ltd., of Old Hill, 

















Fic. 2—“ BETTASKAF’’ BUILT-UP TROLLEY 


Staffordshire, who are represented in London by Whitt 
and Chambers, Ltd., of Iddesleigh House, Caxton- 
street, Westminster, London, 8.W.1, was the fact 
that it was constructed from component parts 
of the Big Ben “‘ Bettaskaf ”’ steel tubular scaffolding, 


which are manufactured by the firm for the 
Steel Scaffolding Company, Ltd., of Imperial 
House, 80, Regent-street, London, W.1. A feature 


of this patented scaffolding of simplified form is 
the use of standard steam tubing in connection with 
@ neat form of coupler which secures the tube by a 
single screw, the top cover of the coupler being 
hinged on the side opposite the screw. By the use 
of standard base plates and joint pins, it is possible 
to build up any type of structure, and we illustrate 





in Fig. 2 a trolley or portable tray displayed 





TRUCK AND TRAILER FOR LONG LOADS 


London, W.1 
clearly shows the construction of this type of coupling, 
which is manufactured for all sizes of pipes. 
same stand were shown very large weldless steel 
flanges for pipe line and steam pipe joints, also drop 
forgings of all kinds for naval, mercantile, and 
industrial purposes. We specially noted some forged 
steel tees and elbows used for hot oil at a pressure 
of 3000 lb. up to 6000lb. per square inch; also 
forged bodies for Klinger Reflex water gauges, 


and other specialised manufactures of the Klinger 


firm. We were interested to learn that as a result 


of British tariffs and existing monetary exchange 
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Fic. 3—**‘DRESSER'’ PIPE COUPLING 


values, Burton, Delingpole and Co., Ltd., are now 
making, in addition. to their own manufactures, a 
large range of forged components which were pre- 
viously made in America and on the Continent. 

The firm of Hadfields, Ltd., of Hecla Works, 
Sheffield, showed a comprehensive range of special 
steels suitable for use in the petroleum industry, 
including a full-sized model of a recuperator made in 
‘Era H.R.” steel; other specialities included a 
pump impeller and casing and tubes of non-corrodible 
steel, also examples of special manganese steels, 
many drill steels, and Nitralloy steels for oil field 
work. 

George Kent, Ltd., of London and Luton, 
displayed electrically operated temperature pressure, 
and flow controllers, also oil and petrol meters and a 
meter manufactured by the firm to measure the work 
done by a rope line. This meter has been developed 
for automatically recording the service obtained from 
ropes used in well drilling operations. It shows by 
counter readings both the mileage traversed by the 
rope and the ton-miles of energy transmitted by it, 
while a subsidiary dial indicates the actual tension in 
the rope at any particular moment. Other instru- 
ments specially designed for the petroleum industry 
were shown by Negretti and Zambra, of 33, Holborn- 
viaduct, while J. Blakeborough and Sons, Ltd., of 
Brighouse, Yorkshire, exhibited some typical valves 
for oil tanker and oil pipe line service. 

The use of wire rope in the oil industry is extensive, 
and the products of British firms were excellently 
displayed on the stands of both British Ropes, Ltd., 
of 52, High Holborn, London, W.C.1, and Wright’s 
Ropes, Ltd., of Birmingham. The Alfa-Laval Com- 
pany, Ltd., of 34, Millbank, London, 8.W.1, exhibited 
three types of centrifuges designed for oil purification, 
acid sludge separation, and the dewaxing of lubri- 
cating oils, in connection with the newly patented 
De Laval 8.N. Trichlorethylene process. In this 
process the oil to be treated is diluted in equal parts 
with trichlorethylene and is chilled, after which the 
paraffin wax separates out and floats on the top of the 


The 
same construction may be conveniently used, we 
learn, for making store bins for machinery parte, 
and no doubt other uses will suggest themselves. 
Burton, Delingpole and Co., Ltd., also exhibited a large 
couplings for pipe 
lines, which are now manufactured by them and are 
distributed by the Consolidated Pneumatic Tool 
Company, Ltd., of Egyptian House, 170, Piccadilly, 


The drawing reproduced in Fig. 3 
On the 





mixture. It is then fed into the centrifugal machine 
illustrated in Fig. 4, in which the wax is discharged 
in the centre of the bow! and the heavier oil solvent 
mixture from the periphery. Steam heating coils are 
fitted to the wax receiving covers to melt the wax 
as it is discharged from the separator bowl. The 
separator bow! is designed to run at about 9000 r.p.m. 
and requires about 4-5 to 5-5 H.P. According to the 
type of oil to be treated a single machine will deal 

















Fic. 4—De LAVEL DE-WAXING CENTRIFUGE 


with from 50 up to 120 barrels in a day of twenty- 
four hours. 

An exhibit of interest to shipbuilders and marine 
engineers was shown on the stand of Sir Joseph W. 
Isherwood and Co., Ltd., naval architects and con- 
sulting engineers, of 4, Lloyd’s-avenue, London, 
E.C.3, on which models of the new Isherwood 
* Arcform ”’ design of hull were for the first time 
on public view. They included a full model of the 
360ft. steamer ‘‘ Arctees,”> now under construction 
at the Haverton Hill yard of the Furness Shipbuilding 
Company, Ltd., for the Arctees Shipping Company, 
Ltd., of London, and a half model of the sister ship 
the “‘ Arewear,”’ which will shortly be launched at the 
Sunderland yard of Short Brothers, Ltd...The only 
oil engine in the Exhibition was shown by Fiat 
(England), Ltd., of Lancelot-road, Wembley, and 
consisted of the Fiat A.S.6 motor recently designed in 
Italy to attack the world speed record for seaplanes. 
It has twenty-four cylinders in two rows forming a 
60 deg. “‘ Vee,” with a total cylinder capacity of over 
50 litres. The crank shafts which rotate in opposite 
directions are individually coupled in the centre of the 
crank case by spur gear reducing units driving two air- 
screw shafts, rotating in opposite directions, one 
running within the other through the “ Vee ” of the 
front twelve-cylinder unit to the front of the engine 
where the two airscrews are situated. Four valves 
and two plugs are used for each cylinder. The engine 
is designed to develop 2900 H.P. at 3200 r-p.m., the 
weight of the engine being 2045 lb., giving a weight 
per B.H.P. of 0-705 Ib. “ 

The transport side of the oil industry was repre- 
sented by the separate exhibits of several railway 
companies, shipping firms, and dock and harbour 
authorities. 








Tue practical aspects of the drying of timber in kilns, 
with its advantages of quicker seasoning and better 
control of drying conditions, as compared with the 
centuries-old method of seasoning for long periods in 
the open, are dealt with in a special report issued by the 
Department of Scientific and Industrial Research. ‘‘ The 
term ‘ seasoning’ as distinct from ‘ drying,’ ”’ the report 
states, “‘is in some respects an unfortunate one, as it 
implies that the green wood is in some way mellowed, and 
the quality generally improved, by exposure to the 
seasonal changes in thé atmosphere. There is, however, 
no definite evidence to support the belief that the timber is 
improved even by long exposure to the elements, and 
experiments carried out at the Forest Products Research 
Laboratory tend to show that there is little difference in 
the general behaviour of timber which has been dried for 
a number of years in the open or in a few weeks or months 
by proper artificial means, provided that the extent of the 
drying has been the same in both instances.” The report 
may be obtained from H.M. Stationery Office, price 1s. 6d. 
net. 
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The Planimeter. 
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"I\HE mathematical theory of the planimeter, 

applicable alike to the polar and linear types, 
is based on a study of the area swept out by a moving 
line of constant length. It is not easy to understand, 
but, fortunately, neither the ability to use the 
instrument nor the accuracy of the results which it 
gives is dependent upon the user’s possessing a know- 
ledge of its fundamental theory. 

Many attempts have been made to explain the 
action of the planimeter in simple terms. It is still, 
however, true that not a few users of the instrument 
continue to find an element of mystery in it. The 
primitive difficulty would appear to lie in under- 
standing why the tracing out of the periphery of 
a closed figure should yield a measure of the area 
of the figure. If all the figures dealt with were circles 
the process might be understandable, for the cir- 
cumference of a circle is related, in a definite and 
sirhnple manner, to its area. There is, however, no 
relationship whatever between the periphery and area 
of a rectangle, a triangle, an ellipse, an indicator 
diagram, or any given irregular figure. This elemen- 
tary difficulty can best be disposed of by the statement 
that the action of carrying the tracing pin round 
the periphery of any figure does not involve the 
measurement of the length of the periphery. The 








C’ results in the instrument assuming a new and 
uniquely defined configuration. This configuration 
is determined by the fact that the point B must lie 
on the circle or straight line, and also at a certain 
radius, namely, the distance B C, or k, say, from the 
point C’. In both cases, too, the path D D’, followed 
by the measuring wheel, will be determined in a 
compound manner by the arbitrary movement 
C C’ of the tracing pin and the constrained movement 
B B’ of the point B. 

In Fig. 4 a linear planimeter is shown’ applied 
to the corners 1 23 4 of a rectangle of height a and 
width 6, the four positions being designated D BC 
with corresponding numerical suffixes. Let the 
tracing pin be carried round the periphery of the 
figure in the positive, or contra-clockwise direction. 
As it moves from C, to C, the measuring wheel moves 
parallel with its axle from D, to D,, and therefore 
does not rotate. As the tracing pin moves from 
C, to C, the measuring wheel moves from D, to D3. 
It is obvious that the path D, D,—actually a portion 
of an ellipse—is such as to cause the wheel.te rotate. 
It is, however, equally obvious that as the tracing 
pin moves from C, to C,, the wheel will follow an 
exactly similar path, but reversed in’ direction, 
namely, D,D,. It can, therefore, be conchuded:that 








made up of the sum—or difference—of two or more 
rectangles, the periphery of each of which is to be 
traced out separately. When all lines which are 
traversed twice, but in opposite directions, are 
neglected—as they obviously can be by virtue of 
the cancelling effect which the double traverse has 
on the rotation of the wheel—it will be found that 
the angular movement of the measuring wheel 
produced by carrying the tracing pin round the 
peripheries of the component rectangles in succession 
is identical with that which would have been produced 
if we had simply carried the pin round the periphery 
of the complete figure. 

An elementary treatment of the polar type of 
planimeter on similar lines to those followed above is 
distinctly less easy to follow. It involves the con- 
sideration of a basic figure which is not a rectangle, 
but a four-sided figure bounded by ares of circles, If 
we adhere to the rectangle as the basic figure, the 
analysis of the manner in which the measuring wheel 
builds up an angular movement proportional to the 
area of the rectangle as the pin traverses its four sides 
is not possible without resort to the methods of the 
calculus. Taking the rectangle shown in Fig. 5 and 
applying a polar planimeter to it, we find, as a result 
of a full analysis, that the traverse of each of the sides 
causes the measuring wheel to turn through an angle 
which can be expressed by sixteen terms, each of 
which may be regarded as representing a component 
angle. When the sixty-four terms are taken together 
it is observed that some are negative and some 
positive and that 56 cancel out. Of the eight surviving 
terms two are originated during the traverse of each 
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Fics. 1 TO 6--THEORY OF THE LINEAR AND POLAR TYPES OF 


fact that this action results in the measuring wheel 
rotating on its axle through an angle proportional 
to the area of the figure can readily be demonstrated 
in a simple manner if we are content to confine 
our attention to the particular type of planimeter 
known as the linear pattern. It is less easy to demon- 
strate the same fact in the case of the more familiar 
polar type. 

The theory of both forms rests on the assumption 
that if the measuring wheel suffers a translation 
in a direction parallel with its axle it will not rotate, 
while, if it is moved in a direction at right angles 
to its axle, it will rotate without slipping. More 
generally it is assumed that if the wheel is translated 
from A to B, Fig. 1, along a path of length d inclined 
to the axle at an angle 0, the component movement 
AC parallel with the axle is wholly without effect 
on the rotation of the wheel, while the component 
C B at. right. angles to the axle is fully effective in 
producing rotation. In other words, during its 
translation from A to B, the wheel will turn on 
its axle through an angle given, in radians, by 
y=d sin 6/r, where r is the radius of the wheel. 

The polar type of planimeter can be considered 
as consisting of two bars, A B, C D, Fig. 2, jointed 
together at B, the first bar having a needle point 
at A, and the second a tracing pin at C and a measuring 
wheel at or near the end D. The distinguishing 
feature of this type is that in all configurations of 
the instrument the point B is constrained to lie on 
the circumference of a circle of centre A and radius 
A B. In the linear type the radius bar A B is absent, 
and in its place means are provided for confining 
a selected point in the length of the bar CD to a 
straight line. The elements of a linear planimeter 
with the constraining means omitted are represented 
in Fig. 3. In both types the movement of the tracing 
pin from any original position C to any new position 





the rotation suffered by the wheel while the tracing 
pin moves from C, to C; is exactly wiped out by the 
rotation in the reverse direction which it suffers 
while the pin moves from C, to C,. 

The final or net rotation exhibited by the wheel 
after the tracing pin has been brought back to its 
starting point will, therefore, be simply the rotation 
which it experiences while the pin moves from C; to 
C,. During this movement of the pin the wheel moves 
from D,; to D,. It is clear that C,;C,D,D; is a 
parallelogram and, therefore, that D,; D, is parallel 
and equal to C,;C,, or b. As shown separately the 
movement D;D, has a non-effective component 
D, E and an effective component E D,. The amount 
of the effective component is b sin 0, and from 
the main diagram we have sin 6=C,C,/B,C,y=a/k. 
Hence, the effective component is a b/k and the angle 
through which it will cause the wheel to rotate will 
be given, in radians, by y=ab/kr, where r is the 
radius of the wheel. The net angular movement 
of the wheel on its axle after the tracing pin has been 
carried completely round the periphery of the 
rectangle is, therefore, proportional to the area ab 
of the figure, the proportional constant being 1/k r. 

It is easy to prove that if the pin had been carried 
round. the periphery in the reverse, or negative, 
direction, the angular movement of the wheel would 
have been the same, but in the reverse direction. 

The argument can readily be’ extended first to 
a rectangle lying below the datum line with one 
side coincident with it, then to a rectangle lying 
partly above and partly below. the datum line ; 
thirdly to a rectangle lying at a certain clear distance 
above or below the datum ; fourthly, to two or more 
contiguous rectangles of the same or different heights 
and widths, and finally to any figure, regular or 
irregular. In dealing with these extensions we adopt 
the general principle of considering the figure as 
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PLANIMETER 


side of the rectangle. The terms which survive may 
be set out as follows :— . 
Side. Surviving terms. 
1-2 +ps/2kr—qs/2kr 
—qs/2kr+qt/2kr 
+qt/2kr—pt/2kr 
+ps/2kr —pt/2kr 
The sum of these terms is 


(p 8—q 8+qt—p t)/kr=(t—s) (q—p)/kr 
=area of rectangle—k r. 


As in the case of the linear planimeter r is the radius 
of the measuring wheel, while k is the distance from 
the tracing pin to the pivot point B. The results of 
this analysis are quite general. For example, by 
writing s=o, t=a, and gq=p+6 the table of surviving 
terms will show in what manner the polar planimeter 
builds up a final angular movement, equal to a 6/k r, 
of the measuring wheel when the rectangle is of height 
a and width b and rests on the datum line, as in Fig. 4. 

Since Dr. Jacob Amsler invented the polar type of 
instrument in 1854 the planimeter has undergone 
many developments. The linear type was one, and 
might almost be described as an obvious development 
in view of the fact that it represents simply the 
limiting form of the polar planimeter when the 
length of the radius bar is increased towards infinity. 
A much less obvious development is the “ skating ”’ 
or “hatchet” planimeter, a device composed of a 
single piece of metal, namely, a bar with one end bent 
down at right angles to form a tracing point and with 
the other end similarly bent and having a knife-edged 
flattened portion at its foot. The theory of this form 
of instrument is as complex as its structure is simple. 
Its accuracy depends upon the skill with which it is 
operated. The hatchet planimeter is of interest from 
a practical point of view, in so far as it represents an 
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attempt to avoid the use of a measuring wheel, 
admittedly the weakest feature of the polar and linear 
types, both as regards the effect of wear and as 
regards the doubtful validity of the conditions under 
which it is assumed to work. The non-rolling com- 
ponent of the translation of the wheel will in time 
cause flats to wear on the periphery of the wheel and 
thereby to upset the accuracy of the readings. To 
overcome this difficulty planimeters have been 
designed in which the slipping component of the wheel 
motion is wholly of almost’ wholly eliminated by 
arranging the wheel in contact not with the paper, but 
with a disc or sphere deriving motion from the move- 
ment of the planimeter. The planimeter has been 
developed in other directions, notably for averaging 
the radius of a radial chart, for determining the first 
moment of a given area—as used in finding its centre 
of gravity—and for determining the second moment— 
as used for finding the moment of inertia. 


In spite of the relative simplicity of the theory of 


the linear planimeter, the polar type undoubtedly 
remains the most familiar and popular pattern. The 
reason probably lies in the ease and certainty with 
-which, in the polar form, the point which we have 
called B can be constrained to the desired path. It 
may be taken for granted that the constraint of this 
point to a circular path in the polar planimeter can be 
achieved with the aid of fewer mechanical parts and 
fewer joints than the constraint of the corresponding 
point to a straight line path in the linear planimeter. 
An example of a modern polar type of planimeter 
is illustrated in Fig. 7. This instrument is the 





nx2nkr, the factors k and r being in inches. It is 
desirable that the multiplying constant 2 x kr should 
be, say, 10 or some other easily applied figure. For a 
wheel of Zin. diameter the constant will have the 
value 10 if the distance k is 4-244in. 

If the figure were a half-size plan, the area repre- 
sented by it would be four times that actually found 
by means of the planimeter. Hence, to find the area 
represented by the plan we might, keeping k at 
4-244in., multiply the number of turns n made by 
the wheel by 40 instead of 10. A similar change in 
the multiplying factor might be made to give the area 
represented by a plan drawn to any other scale. If, 
however, the plan were drawn one-twelfth full size, 
then every square inch of the drawn figure would 
represent 1 square foot. In this case the area repre- 
sented by the plan would be given by reverting to 
10 as the multiplying constant and calling the result 
square feet instead of square inches. 

Consider next a plan drawn to a scale of }in. to 
the foot, or 1/48th full size. As it is one-quarter of 
the 1/12th scale plan just considered, we could 
obtain the area represented by it by multiplying the 
number of turns n by 10x 4*, or 160 instead of 10, 
the answer being read as square feet and. not as 
square inches. Alternatively, however, we might 
select some arbitrary and more convenient number, 
say, 100, as the multiplying constant, and make a 
compensating adjustment in the distance k. If we 
preserved k at 4-244in., and multiplied n by 100 
instead of 160, the answer, read as in square feet, 





would be 5/8th of the true answer. Hence the 

















Fic. 7—THE 


‘“* Allbrit ” pattern, which is now being made in this 
country by W. F. Stanley and Co., Ltd., 286, High 
Holborn, London, W.C.1. The -bar A or “ tracer 
arm” is of square section and is engraved with a 
scale on its upper face. On it slides a carriage B 
supporting the measuring wheel C on an axle parallel 
with the tracer arm. The wheel, #in. in diameter, is 
of thin section and carries on one face a drum 
graduated to 100 parts. The graduations are read in 
conjunction with an adjacent vernier scale which 
permits the amount by which the wheel rotates to be 
read to 1/1000th of a turn. The complete number of 
turns, if any, which the wheel may make is read on a 
dial G geared to the axle of the measuring wheel... The 
tracing pin D is supported just clear of the paper by 
means of an adjustable foot E. When in use the bar A 
is supported at three points, namely, the foot E, the 
edge of the measuring wheel C, and the edge of a disc H 
mounted to turn freely on an axle projecting from the 
rear of the carriage B at right angles ‘to the axis of 
of the measuring wheel. 

The carriage is provided with a vernier scale and a 
fine screw adjustment whereby it may be set 
accurately to any reading on the scale engraved on 
top of the bar A. Two clamping screws permit. the 
carriage to be fixed firmly to the bar A in the selected 
position. The radius arm F has a heavy weight K 
at one end, at the centre of which, on the underside, 
is the needle point providing the centre of rotation. 
At the other end the radius bar has a vertical arm 
ending in a small sphere which fits into a spherical 
socket in the carriage B.: At any setting of the 
carriage the reading of the scale on the bar A is a 
measure—in fifths of an inch—of the distance from 
the tracing pin D to the centre of the spherical socket 
in the carriage. In other words, the reading of this 
scale is a measure of the distance which we have 
called k, above. 

The feature of the instrument is the fact that this 
distance k can be adjusted to any given value within 
the eapacity of the bar A. The significance of this 
adjustment. will be. understood on referring back 
to the fact that when the tracing pin is carried round 
the periphery of a figure of area A the net angular 
movement suffered by the wheel is A/kr in radians 
or A/2nkr turns. Let the number of turns made by 
the wheel when the periphery of a figure of area A is 
traced out be n, integral or fractional. Then the area 
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A of the figure in square inches will be given by 





adjustment required is an alteration in the value of k 
from 4-244in. to some new value k’, such that the 
number of turns made by the wheel when the peri- 
phery of the plan is traversed is increased from 
n to n’, where n’=8/5n. For all values of k we have 
n=A/2nkr, or the number of turns made by the 
wheel when the periphery of a given figure is traversed 
is inversely proportional to the distance k. . Hence, 
to increase n to 8/5 n, we have to decrease k from 
4-244 to 5/8 4-244, or 2-653in. The same treat- 
ment can be applied to find the value to which k 
must be adjusted in order to obtain, with some con- 
venient multiplying constant, the area represented 
by a plan drawn to any other scale. 

Similar treatment can also be adopted to find the 
value to which & must be adjusted in order that the 
area of a given figure may be read in square centi- 
metres—or other unit—instead of square inches. 
If the given figure has an area of A square inches, 
its area in square centimetres will be 6-45 A. Hence, 
if k is preserved at 4-244in., the area in square centi- 
metres will be given by multiplying n by 64-5 instead 
of 10, as required to give the area in square inches. 
If we select 100 as a convenient multiplying constant, 
and preserved k at 4-244in., the answer, read as in 
square centimetres, would be too large in the ratio 
100/64-5. Hence, the adjustment required is. the 
reduction of n in the ratio 64-5/100, or, since nis 
inversely proportional to k, the increase of k in the 
ratio 100/64-5. The new value of k is therefore 6- 58in. 

With each of Messrs. Stanley’s instruments a 
table is provided giving the required scale settings 
for the carriage on the tracer bar, together. with the 
appropriate multiplying constants, for use in con- 
junction with plans drawn to various scales in British 
and, metric units. The values are not standardised, 
but, are individual to each instrument, slight varia- 
tions being caused the impossibility of obtaining 
absolute. uniformity m manufacture. 

The polar. type of planimeter.can be used with the. 
needle point ‘of the radius bar either external to the 
area to be measured—as described above—or internal 
to it. Ifthe needle point is internal to the area, the 
answer presented by the instrument is not the value 
of the area, but the difference between it and the area 
of a certain circle known as the zero circle. Let the 
instrument, as shown in Fig. 6, be set in such a 


bar C D. The zero circle is the circle of centre A and 
radius equal to the distance A C when the planimeter 
is in this configuration. If the tracing pin is carried 
round the periphery of this circle, the configuration 
of the planimeter will remain unaltered, and the 
measuring wheel, moving constantly parallel with its 
axle, will not rotate. In other words, the instrument 
will fail to measure the area of the zero circle. «It 
ean readily be proved that it will also fail to measure 
the area of any other figure circular or otherwise, 
having the same area as the zero circle, provided the 
needle point is situated inside the figure. "The proof 
turns upon a consideration of the given figure as 
being derived from the zero cirele by adding and sub- 
tracting excrescences and depressions to and from it. 
By a simple extension of the same argument, -ijt can 
be shown that if the area of the given figure exceeds 
that of the zero circle, its area can be found by adding 
the reading of the measuring wheel to a certain con- 
stant—representing the area of the zero circle—while 
if the area of the given figure is less-than that of the 
zero circle, it can be found by subtracting the reading 
of the wheel from the same constant. Since the value 
of the radius of the zero circle depends upon the 
position of the planimeter carriage on the tracer bar, 
the value of the constant referred to also varies with 
this setting. The table accompanying the Stanley 
instrument includes the appropriate value of the 
zero circle constant for each setting of the carriage. 

In the outline given above of the theory of the 
planimeter, the assumption is made that the axle 
of the measurit:g wheel is collinear with the tracer 
bar CD. In Messrs. Stanley’s and other modern 
designs of polar planimeter, the measuring wheel 
axle is offset perallel with the tracer bar, or, more 
exactly, is offset parallel with respect to the line 
joining the tracing pin and the centre of the spherical 
socket in the carriage. It can be proved—in the case 
of the linear type of planimeter, Fig. 4, the fact. is 
almost self-evident—that neither the existence nor 
the amount of this offset affects the theory of the 
instrument. It is, however, very important to the 
accuracy of the results given by the instrument that 
the parallelism of the axle with the defined line 
should be exact. 

The accuracy of the instrument in this, or any other, 
respect can, when desired, be examined by means of 
a “test bar,” J, Fig. 7, supplied with it... This bar 
has a needle point at one end and two centre marks, 
which lie, with respect to the needle point, at distances 
equal to the radii of circles of stated areas, approxi- 
mately 10 and 20 square inches. The tracing pin 
of the planimeter is placed in one or other of these 
centre marks, and with the needle point of the test 
bar pressed into the paper the tracing pin is carried 
roun@ one complete turn of the circle defined mecha- 
nically by the test bar. If the planimeter carriage is 
correctly adjusted to the 1 to 1 position on the tracer 
arm scale, the area found by the instrument, all 
being in order, should be the same as the value 
engraved on the bar. 

Any error in the parallelism of the measuring wheel 

axle can be eliminated by measuring the given area 
twice in two opposite ways, and taking the mean of 
the two values. ‘The two ways referred to can best 
be understood by turning back to Fig. 2. It was 
stated that for any position C’ of the tracing pin, 
the configuration of the planimeter is uniquely defined. 
This statement is not true in a mathematical sense 
for a circle of centre A and radius A B and a circle of 
centre C’ and radius C B will, in general, intersect 
at two points, one being B’ and the other B’. In 
practical use, however, the position of the point A 
is so chosen that the distance AC’ from it to the 
farthest away point on the periphery of the area to 
be measured is less than AB+BC. The radius arm 
and the tracer bar therefore never become collinear, 
a condition through which they must pass if B” is 
to be a real alternative to B’ for the position of the 
pivot point B. Hence, in practical use it is true that 
the configuration of the instrument is uniquely 
defined when the tracing pin is moved from C to any 
other point C’ within the range of the instrument. 
If, however, the tracing pin is carried off the periphery 
of the figure, it is quite possible to set AB and 
B C collinear, and, going farther, to restore the tracing 
pin to the periphery of the figure with the pivot point 
at B” instead of B’.. We can now measure thé area of 
the figure with the instrument arranged in this 
alternative. setting. . The effect of non-parallelism 
of the measuring wheel axle is of opposite sign in 
the two. settings, and can therefore be eliminated by 
taking the mean of the two results. 
‘The accuracy of the polar type of planimeter |is 
greatest when the instrument. is passing through that 
configuration in which the radius bar is at right angles 
to the tracer bar. Hence, if the object is to discover 
the errors of the instrument, it should be operated 
in such a way that the angle A B.C, Fig. 2,.is through- 
out the operation as greatly defterent from 90° ‘as 
possible. 








In connection with the reorganisation of the Norwegian 
broadcasting system, a second Marconi broadcasting trans- 
mitter has been ordered by the Norwegian Government 
for erection at Bergen. The new station will have a power 
of 20 kilowatts in the aerial, similar to that ordered last 
month for installation at Trondhjem. Both stations are 





position that a line joining the needle point A to the 
centre of the measuring wheel is at right angles to the 


being designed and built in England at the Marconi 
Works, Chelmsford. 
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HERE is now undergoing preliminary tests at Southall 
T the chassis of a 78-seater railcar built. by the Associated 
Equipment Company. Ltd. A photograph of this 
chassis is reproduced below on this page. As far as the 
framing and bogies are concerned, modern practice in 
railway carriage construction has been followed, an 
endeavour being made to achieve lightness with strength 
wherever possible. Since the driving parts are up-to-date 
commercial vehicle units, it will be seen that important 
advantages are gained, in that spare parts are available from 
stock, while the parts themselves can be produced at low 
cost. Complete the chassis weighs only 13 tons 10 cwt., 
and it is expected that the weight of the finished railcar 
will not exceed 20 tons. Hence the weight per passenger 
will be about 5cwt. We were privileged to see a model of 
the body which is to be fitted to the chassis. It was chosen 
from the results of wind tunnel tests and is of streamline 
form. 

Referring now to mechanical details, it will be seen that 
a somewhat unusual arrangement of power unit and drive 
has been adopted. The oil engine—a standard A.E.C, 
130 H.P. unit—is mounted on the side of the frame with 
its radiator in the usual position in front of it. There is no 
clutch, and its place is taken by a fluid fly-wheel. Further 
back there is arranged a Wilson pre-selective four-speed 
gear-box. Next in order comes a reversing box and thence 
a telescopic shaft takes the drive to a worm and worm 
wheel mechanism of special design on the two nearside 
wheels of the rear bogie. Lest some slight difference in 
diameter of the wheels should set up strains in the drive, 
a. differential is included in the leading worm shaft. 
Actually the coach is double-ended, as our readers may 
already have inferred from the inclusion of a reversing 
gear-box in the design, but for purposes of description the 
driving bogie is considered to be at the rear. Body and 
chassis are so designed that practically every working 
part may be removed for examination with the minimum 
of trouble.. An interesting feature is the arrangement by 
which, whatever the direction in which the coach is 
travelling, cool air is brought to the radiator. This air 
is “‘ scooped” from beneath the car by a swinging sheet 
metal door, which deflects it into a passage leading to the 
front of the radiator. The usual fan then draws it 
through the radiator and delivers it through vents in the 
side of the coach. The arrangement of the brakes 
of the vacuum-operated type shows a departure from 
usual railway practice. Two vacuum cylinders are 
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axle. They are made in halves, which are bolted together 
and registered into the wheels. The shoes with their 
operating cams and pivot pins are mounted on a carrier 
which is carried on the axle itself by roller bearings and 
is prevented from rotating by a torque rod interchange- 
able with that on the driving axle boxes. By slacking off 
the split collar by which the carrier is held endwise, 
detaching one end of the torque rod and disconnecting 


Fic. 4—CONTROL LEVERS 


the brake rod the whole brake assembly may be with- 
drawn from the drum for examination, as shown in the 
engraving. 

The controls of the railcar are illustrated in Fig.’ 4. 
Two ball-ended levers are visible in this engraving. That 
on the right controls the reverse box and is moved in the 
direction that it is desired to go, while the other is the pre- 





selective gear change lever of the Wilson box. The lower 
end of this lever works in a gate and in order that this 


way these levers are turned one of the ribbons will be in 
tension. Of the two pedals visible in the engraving, that 
on the left is the gear change pedal of the Wilson box and 
the other the accelerator. In order that the driver may 
leave his place to pick up @ staff or for any other purpose 
while the coach is in motion, a special ratchet gear is 
operated by the small hand lever mounted on the post 
above the pedal. By moving this hand lever the accele- 
rator is locked in any position. When the driver returns 
he has only slightly to depress the pedal to release it, The 
hand brake lever to be seen in the engraving acts only 
upon the bogie immediately beneath it, On the post to 
which no reference has yet been made two small hand 
levers bringing the vacuum brake and the sanding gear 
into action respectively are mounted, together with the 
button of the electric horn. 

We hope at some future date, when information is 
available in greater detail, to give a fuller description of 
this vehicle and to publish drawings of the more interest- 
ing parts. The following table gives some general 
particulars :— 

Ga emi tae 13 BRL aR 
Overall length, frame 
Overall length, body 
Bogie centres 
Bogie wheel base .. .. «.. «- 
Overall width of chassis at bogies.._ .. 
Overall width of chassis between bogies 
Height of frame mae ae oe a 8 
Overall width of body above floor level 
Woon MAGNA ii 6 oh cies Add coe lise; 
Maximum height at centre 
Wheel diameter.. .. .. .. .. 
Horse-power of engine at 2000 revs. ie 
Epicyclic Gear-box Ratios and Speets. 
Ratio. Speeds. 
At 2750 r.p.m. 
60 m.p-h. 
48-75 m.p.h. 
30-5 m.p.h. 
17-5m.p.h. 


4ft. 8}in. 
60ft. 


62ft. 
40ft. 

Tit. 

8ft. lin. 
7ft. 10in. 
3ft. 9in. 
Oft. 

4ft, 3in. 
11ft. 3in, 
3ft. lin. 
130 


At 2000 r.p.m. 
43-6 m.p.h. 
35-5 m.p.h. 
22-2 m.p.h. 
12-7 m.p.h. 


Top, 1-0:1 .. 
Third, 1-49: 1.. 
Second, 2-36: 1 
First, 4-15: 1 .. 
Reverse box ratio 
Axle ratio.. : 
Chassis weight— 
Leading bogie 
Driving bogie 


FF 
4-16: 1 


6 tons 10 ewt. 2 qr. 
6 tons 19 ewt. 2 qr. 








REINFORCED BRICKWORK. 


As a competitor of widely used reinforced concrete, 
the use of reinforced brickwork is being developed 
in the United States, with the aid of the brick associations 
and their ineering or research departments. This 
material, dating back at least to the experiments of Brunel. 
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mounted on each bogie, each being independently con- 
nected to the cam shaft lever of one axle. Full com- 
pensation is thereby ensured. The brakes themselves are 
of the internal expanding variety, as illustrated in Figs. 2 


—— 


2 eine 
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FIGS. 2 AND 3—INTERNAL EXPANDING BRAKE 


and 3. Since it is desirable that the whee! should not be 
removed, however, their design is somewhat different to 
those on @ commercial vehicle. Cast steel drums 20in. 
diameter are bolted on to the inside of one wheel of each 


gate may not interfere when the car is being driven from 
the other end the whole lever is arr to lift out. Only 
one lever is therefore supplied for the coach and is trans- 
ferred from end to end when it is desired to travel in the 





other direction. Connection with the control rods on 
the box itself is made by means of double-ended levers 
beneath the floor of the car, the outer ends of which are 





connected together by steel ribbons. Thus, whichever 


in England, has been practically a “lost art” for many 
years, but under modern conditions of stress analysis and 
design it has been revived with some considerable success. 
It consists, of course, of brickwork laid up as usual, but 
having steel rods, hoops, wire mesh, &c., built into the 
mortar joints, requiring a slight increase in width of joints. 
Plain rectangular bricks are used almost invariably, 
although hollow bricks and bricks with grooved faces—to 
avoid increased width of joints—have nm devised. A 
minimum thickness of fin. of mortar is sufficient on bars 
up to }in. round or square, and about fin. on larger bars. 
The cement mortar is proportioned | to 3, and has usually 
a small amount of lime to increase its workability. In a 
cylindrical bin or silo 25ft. in diameter and 52ft. high the 
brick wall is 13}in. thick up to 22ft., and then Qin, thick, 
while a partition wall 17in. to 13in. thick divides it into 
two compartments. For the bottom row of vertical bars 
circular wooden templates assured accurate spacing and 
position. Vertical }in. bars were spaced 2l}in. apart, 
while horizontal }in. to fin. bars were spaced about 3in. in 
the bottom and 5}in. in the top. A garage for motor 
trucks has the roof supported by columns 32in. square and 
28ft. high, each with six lin. vertical bars and a rect- 
angular hoop of fin. bar in every third horizontal mortar 
joint. A railway trestle in a coal yard, about 12ft. high, 
has piers 2]1}in. square, corbelled out at the top to form a 
transverse beam 9ft. long. Numerous tests have been 
made with beams and slabs of reinforced brickwork, show- 
ing high breaking loads, slight deflection under heavy 
loads, and full or nearly full recovery on removal of the 
loads. 








A NEw funicular railway is to be constructed up Mont- 
martre, Paris. It will be electrically operated, and the 
cost is put at £10,000. 
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Railway and Road Matters. 





THE annual review of the Railway Rates Tribunal, 
to which we referred on June 2nd, has resulted in that 
body giving judgment that no alteration in the existing 
rates and charges would be warranted. 


THE new President of the National Union of Railwaymen 
is Mr. James. Henderson,’a goods guard of Carlisle. Mr. 
J. Marchbank, the assistant secretary, has been made the 


acting general secretary in succession to the late Mr. C. 


T. Cramp. 


‘THE first run of the London and North-Eastern summer 


service ‘‘ Scarborough Flier ” was on Monday, July 18th. 
It is due to leave. King’s Cross at- 11.50 a.m., and run 
non-stop to York, where it is due.at 3.5p.m. On the day 
in question it covered the 188 miles to York in 190 minutes, 


A verpict of “ accidental.death ” was returned at the 
inquest on July 18th on the two passe: killed at Bath 
on July 3rd when, as related herein on Jal 7th, a tramcar 
ran backwards and collided..with a fo! car, It was 
said that this.accident was caused ‘by tar, deposited on 
the tram rails during tar-spraying, melting, but the jury 
pret oy it: was unable to determine the cause of the 
accident. 


‘THE inquest on the driver of the goods train concerned 
in the collision of: July. 10th at Little Salkeld, who subse- 
quently died from his injuries in Carlisle Infirmary, was 
opened on the 12th. . After sa: that the facts. must. be 
fully investigated, the coroner adjourned the 
until September 12th. The Ministry of Transport inquiry 
was opened on Tuesday, ‘the 18th, by Colonel Mount, but 
the main evidence was given im private. 


Tue fact that a London, Midland and Scottish empty 
passenger train started away from Wellingborough on 
the evening of Monday, July 17th, without either of the 
enginemen being on the footplate, points to a breach of 
General Rule 126 (iv.), which says that driver and fireman 
must, when.in ¢ . of an engine, not leave .it-without 
a man being Jeft-in charge of it unless . . . the engine is 
in a siding and out of gear with the hand brake hard on. 


Tue Board of Trade export tables for June show that 
during the first six months of the present year the value 
of the locomotives sent overseas was £523,520, as compared 
with £208,874 for the same period of 1932. The corre- 
sponding figures for other railway material were, the 
figures for 1932 being in brackets :: Carriages and wagons, 
£251,574 (£428;869); rails, £285,903 (£205,754); and 
wheels, metal sleepers, fish-plates, and -miscellaneous 
material, £383,670 (£364,806). ; 


WitHout any preliminary announcement of its inten- 
tions, the Government, on July 13th, introduced a Bill 
for the abolition of the. Railway and Canal i 

Though that judicial body has been. in existence since 
1854, and was strengthened in 1888, its, main duties, as 
regards railways, are now executed by the’ Railway 
Rates Tribunal, and its abolition would effect an economy 
of £7000 a year. The Bill was read a second time in the 
House of Lords:on. July: 19th, when it-was urged that it 
required careful consideration, .and-that it should not be 
pressed forward during the present session of Parliament. 


SPEAKING. at Coventry recently, Sir Arthur Steel- 
Maitland criticised the Road and Rail Traffic Bill. He 
considered that. the Government were making a great 
mistake in hampering and severely limiting the freedom 
of a great new. industry like haulage,’ an industry 
which gave employment to over a million people. The-real 
plight of the railways was due to their working on an 
antiquated system of schedule rates which. was eighty 
years old. That system should be thoroughly overhauled 
and brought up to date, and both road and rail. 

should be allowed to do the work which they.were respec- 
tively best fitted for. 


_Iv was thirty years on Wednesday last, July 27th, 
since there occurred the worstbuffer s collision. on. 
British railways. . It’ happened. at St. h Station, 
Glasgow. Sixteen: cen were killed: and sixty-four 
injured, seventeen ing seriously hurt, The train-was 
running into No. 8 platform road, which was on the new 
side of the then recently enlarged station. It was evident 
that the driver failed to remember that the road was 
shorter in length than those in the older part of the 
station, and when his‘fireman reminded him of this fact 
the engine was only 45 yards from the buffer stops. Most 
of the casualties were in the»second coach, ich -was 
telescoped into the That gave rise to an agitation 
for a van or empty velficle in.the front of. all trains which, 
Sir Arthur Yorke pointed out, not only would necessitate 


. 


a large and unproductive increase.in. the: rolling. stock | 


of all railways, but. would also entail-a general. increase 
in the length of platforms and seriously affect the. working 
expenses. 


THE Road and Rail Traffic Bill was read a third time in 
the House of Commons on Friday last, and at the time we 
go to press it is ing through its final stages. “Winding 
up the third a bate. Mr, Oliver. Stanley said that 
one of the things that had struck. him most: about the 
speeches onthe’ third reading of the Bill had been the 
general expression of desire for some further step in the 
way of co-ordination, It.had:come.from all’ Members 
and from those representing all interests. . It was realised 
that we had"in the motor industry. a great-mew ind 
which had come to stay, that. we had in .the-railway 
industry a great i which ‘now. and in’ the future 
would be of value to the producers and. the. traders: of 
this country. He had great.hope that the “Advisory 
Council which would ‘be set- r the Bill would give 
a lead to some form of.di of function’ between: the 
various providers of transport, and would produce a 
more settled form of transport co-ordination. We would 
add that previously the Bill had been subject to eighteen 
sittings of the Committee which considered over 600 
amendments. A happy feature at the conclusion of the 


proceedings was that Mr. Parkinson, the Labour Member 
for Wigan, complimented Mr. Oliver Stanley on the 
courteous and able manner in which he had conducted 
the Bill through Committee. 
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Notes and Memoranda. 





Iv has been found by the American Coast and Geodetic 
Survey that the land in the district of San Jose, California, 
has subsided some 4ft. since 1920. 


THE ore deposits of the Orsky region of Samara are 
estimated to contain from 200,000 to 500,000 tons of 
copper, 2400 tons of silver, and 60 tons of gold. 


A BarTery of fifty CO, gas bottles has been installed 

rmanently in the Safe Harbour power plant in America 
or fire fighting purposes. It is connected with the various 
departments of the plant by valve-controlled piping. 


Tue “ Transactions ” of the American Society of Steel 
Treatment describes some experimental work carried out 
by J. P. Gill and H. G. Johnstin for determining the best 
etching medium for tool steels. The action of the ordinary 
mineral acids was studied, and the ies of various 
steels estimated by deep etching. i a % 4 
speed steel containing 0-7 per cent. C, 17-5 cent. Co, 
4 per cent, Or, and 1 per cent. V, a residue is obtained with 
@ composition approximating to Fe,W,0, where part.of the 
Fe may be replaced by Co or V. 

Iw the Zeitschrift des Vereines deutacher: Ingenieure, A. 


ing sulphur from gases, viz., dry processes, with descri 
tion of the plants at the Minister Stein Colliery (Bischoff 
Bre) and at the Thyssen gas and waterworks (Leuze and 

rchardt type); with active charcoal by the Engelhardt 
process as used at the Leunaworks ; by wet processes, as 
the method of the Gesellschaft fir Kohletechnik, the Petit 
process, the Stréder washer with alkaline potassium ferro- 
eyanide solution, the Thylox process, the C.A.S. process, 
and the polythionate process of Feld. 


A macutnE for electric melting of soil to be used for road 
construction has, says the British: Russian Gazette, been 
invented by N. V. Bouroff.. The machine, similar to.a 
plough, digs the ground up and. automatically passes the 
soil through an arc. It can melt all kinds of soil, i 
from clay and black soil to sand and pit (sic). The 
soil is automatically polished.and falls behind the machine 
in the form of a glossy surface, 20 em. thick, thus making 
a smooth solid road for auto-transport.. The Scientific 
Investigating Institute of “ Zudortrans”: in Leningrad 
is at present making practical experiments with this 
machine. 

Recent researches have shown that the process of 
polishing glass is.a complicated one, depending =, 
less upon abrasive action than upon some little 
molecular reaction between the polishing medium and the 
glass, a certain amount of flow being induced in the latter, 
The powders which produce. this, polishing effect are the 
oxides of- aluminium, iron, magnesium, and chromium. 
French chalk and other substances have been used,: but 
give- very inferior results. .It has, consequently, been 
decided the Marine. Department: of. the New Zealand 
Government to recommend the. continued use for rouge 
for polishing the lenses of lighthouses.as being the safest. 


Toots with cemented carbide cutting tips should be 
given’a rough grind:to get the stock off rapidly without 
overheating or burnishing witha rather coarse, free- 
cutting wheel, such .as.a 60 grit with a soft bond, and a 
finish grind with an. 80, 100, or 120 grit wheel followed 
preferably by a lapping operation. Deep grinding 
scratches or marks in the. immediate vicinity of the 
cutting edge may, in the case of the more brittle grades of 
carbide, cause premature tool failure through chipping or 
breaking off of the extreme edge. ing the cu’ 
edges of a tool on a east iron disc, charged with diamon 
dust in olive oil or carborundum finishing compound, will 
invariably prolong the tool life between grinds. i 


Motor benzole is, according to Mr, W. H. Coleman, 
a very desirable blending agent for use in alcohol fuels. 
Indeed, for some mixtures, a certain proportion of benzole 
is a necessity. The addition of benzole to mixtures of 
petrol and alcohol lowers the “cloud point’’ of the 
mixture, and thereby decreases the dangers of separation 
of the alcohol due to low temperatures or to adventitious 
water. during normal storage and use. The addition of 
benzole in : suitable proportions increases the water 
tolerance of the mixture and the calorific value. For 
these reasons benzole is in great demand when alcohol 
fuels are marketed. In Great Britain such fuels are 
comparatively rare, but on the Continent (notably. in 
Germany) practically all motor spirits: contain’ alcohol, 
and @ sufficiency of motor benzole is added to maintain 
the stability of the fuel. The benzole content of alcohol 
fuels in Germany is variable; and. may range. from very 
small proportions up to 40 per cent. 

Dock employment must inevitably entail a certain 
mediated ae weet Ba ay er ue — 
un ly be. great at & igible cost, 
if. the i ee. ins the rt on the lighti 

of. docks issued i the Department of Scientific anil 
Industrial Research were. universally adopted. Even 
high : illumination, the report "points out, will fail to 
reveal. an obstacle unless it has some .featyure which 
contrasts with the background. In dock entrance locks 
it is important, however, that glare should not interfere 
with the navigation of vessels, and where cranes are 
used overhead lights must not be too bright, or swinging 
loads will not be clearly visible. So far as the lighting of 
warehouses, sheds, road and rail approaches, &c., at'docks 
are concerned, the problems, discussed are not peculiar 
to dock requirements, and the report accordingly has an 
appeal outside the restricted sphere. of dock lighting. 
Dealing with: indoor lighting, the report states that : 
“Taking a representative example as regards dimensions 
and reflection: factors, the improvement effected by 
whitening the interior of a dock warehouse is likely to be 
of the order cf 10—20 per cent. with standard industrial 
reflectors,” . The report contains an outline of the principles 
of illumination designed for the guidance of illuminating 
engineers, and various practical methods of improving 
existing lighting conditions are suggested. Some typical 
arrangements of efficient outdoor installations are set 
out fully in worked examples. The report is illustrated 
by a number of striking photographs. The report may be 





obtained from H.M. Stationery Office, price 9d. 


Sander analyses the utility of various processes for remov- 


Miscellanea. 





Dvurtnc the Indian monsoon 14in. of rain were recorded 
in one day at Shivpuri. 

Axsovut one-third of the American merchant marine of 
1713 vessels was laid up on April Ist, 


During the first half of this year 21,101 motor cars and 
33,031 tractors were produced in Russia. 

Tue Chemical Institute which is being built at Lenin- 
grad will cover an area of 25,000. square metres and house 
more than thirty. laboratories. 

Tue Max Geltz plant in’ Leningrad is supposed to be 
capable of producing 300 Linotype machines, 100 folding 
machines, and 50 rotaries a year. 

Tue Johannesburg Municipality proposes to expend 
some- £557,000 on the extension of its electric power 
scheme during the next ten years. 

It is proposed to extend the municipal power plant 
at Worcester, South Africa, by the addition of a 1000-kW 
set, which is estimated to cost £15,000. 

A sPHcIAL organisation to investigate lightning has 
been established by the South African Institute of Elec- 
trical Engineers, and will shortly begin an active campaign. 


THE amount of electric energy used in Canada in 1932 
amounted .to 15,347,218,000 kWh, as compared with 
15,103,831,000 kWh in 1931, an increase of 243,387,000 
kWh. 


A NEw battery of coke ovens capable of dealing with 
from 3000 to 4000 tons of coal a week, is to be put up at 
the Gartsherrie works; Coatbridge, of William Baird and 
Co., Ltd. 

Tue Ogofan gold mine, near. Pumpsaint, Carmarthen- 
shire, is to be reopened, It has hardly been worked since 
the days of the Romans, when it was an important pro- 
ducer of the precious metal. . 

A. comPaNy with a i of £5,000,000 has been 
organised in New South Wales for the production of oil 
from coal. It is expected to get 180 gallons of crude oil 
per ton of coal, and to be able to sell petrol at 1s. per gallon. 

THE quantity of calcined magnesite (light and dead 
burnt) imported into Great Britain and Northern Ireland 
in May was 1175 tons, of which Greece supplied 600 tons, 
British India 115 tons, Canada. 115 tons, and Holland 
345 tons. 

THe new coke-handling and grading plant which the 
Gas Light and Coke Company has installed at an approxi- 
mate cost of £250,000 at Beckton, has just been started 
up. The new mechanical plant has been specially designed 
by the Gas Light and Coke Company’s engineers, and 
it: will. deal easily with 1,000,000 tons of coke a year. 


Txe British Empire was, after Germany, easily the best 
customer of Russia during the first five months of this year, 
according to official statistics issued in Moscow. Germany 
im) £4,814,000 worth of goods and exported 
£8,851,800 worth to Russia. The British Empire’s 
imports amounted ..to. £4,042,000 and its exports to 
£1,883,800. 

THE completion of-the Canadian National Railways 
viaduct between Lagauchetiere-street and Victoria Bridge, 
for use as a rapid transit overhead highway to connect the 
bridgehead with the heart of Montreal, pending the time 
when the abandoned and unfinished structure may serve 
its original purpose as part of the C.N.R. terminal scheme, 
is odvoaman by Theodore G. Morgan, ‘Past-president and 
Director.of the Royal Automobile Club of Canada. 


Most ofthe plant damaged in the fire at the central 
power station in Brussels last autumn has now been 
repaired and is in operation in a temporary machine 
room. The output of the is nearly normal, and the 
Brussels Muni Council is now taking supplies only 
during the night from the distribution system of the 
Société. Interbrabant. “Work has been started on the 
erection of a new, station to replace the one destroyed by 
fire, and this:is.to be within seven months. 


THE trade section of the fifteenth annual Model Engineer 
Exhibition; to be held at the Royal Horticultural Hall, 
Westminster, from August 3lst to September 9th, will 
include a comprehensive display of lathes, precision tools, 
workshop equipment, and scientific appliances. Many 
engineering models, many of them actually at work, 
Tunning under steam or by electricity, will be on view, 
together with powerful miniature steam locomotives 
which will haul trainloads of visitors round a special track. 


Tue Commercial Secretary to H.M. Legation at Athens, 
in reporting on the market for radio apparatus in Greece, 
states that as that country has no broadcasing station 
short-wave sets for-long-distance reception are the most 
suitable. The total number. of complete sets imported 
during 1932 was 1047, of which Great Britain’s share was 
forty. Although United: Kingdom prices are considerably 
higher than those of most competitors, British receivers 
are increasing in popularity, and there is no reason why 
manufacturers should not improve their position if prices 
could be made more’ competitive, or if cheaper sets were 
to be introducedthrough the right channel. 


PARTICULARS are given in.a supplement to the Board 
of ’T rade Journal -entitled “ Industrial Development in 
1932,” of the numbers and descriptions of factories estab- 
lished, extended, and closed down in various districts in 
Great Britain. In. noted Sang factories, employing 
44,750 people, were ad, there were 166 factory 
extensions, and 355 were closed down. In the 
engineering industry 65 factories were established, 33 
extended, and 39 closed. Distinction is made between 
electrical engineering, which has expanded very con- 
siderably, mainly owing to the development of the radio 
industry (which accounts for more than one-half of the 
new factories under this heading), and general engineering, 
which has gained a number of new factories, for the most 
part engaged in the lighter forms of engineering. Under 
general engineering the figures given are 20 factories 
established, 12 extended, and 22 closed, and under elec- 
trical engineering 45 established, 21 extended, and 15 





closed. 
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MR. ROOSEVELT’S EXPERIMENT. 


FoR some months to come the eyes of every 
industrial nation on the surface of the earth will be 
directed on the United States of America. There 
the greatest experiment in co-ordinated industrial 
control which has ever been attempted has just 
begun undér the National Industrial Recovery 
Act, which came into operation on June 16th. 
Whilst it is probable that relatively few Americans 
fully understand the nature of the activities which 
this Act introduces, or can foresee their ultimate 
developments and effects, it is certain that no one 
who is not intimate with the mentality of our 
cousins can hope to reconcile the autocracy of the 
new movements with the principles of complete 
individual liberty which are generally presumed to 
be the basis of the American constitution. ‘‘ In 
the carrying out of this general plan of Industrial 
Recovery,” says a leader of the American iron and 
steel industry, “‘ business is expected to create its 
own ‘ Code of Ethics,’ to regulate its hours of work 
and rates of pay, and to practically govern itself 
as heretofore, the only difference being that each 
industry or each segregated group must prepare its 
own Code, which is simply a working program in 
Washington for the President’s approval as to its 
soundness and its fairness to all concerned.” Put 
briefly, that means that the President is endowed 
with practically autocratic power; he and he 
alone may decide whether or not any Code or pro- 
posal be adopted. “‘ Congress will not administer 
the Act,” says the Iron Age, in large type. ‘‘ The 
President will.’ The position is clear. Mr. 
Roosevelt has power to conduct his experiment as 
he will; in his hands the industrial revival of 
America, if it can be effected or arrested by such 
means, lies. 

In our issue of July 14th we summarised the 
Act in the words of an American industrialist. The 
essence of it is that it empowers the President to 
settle the wages and the hours of labour in all 
industries and to take steps to eliminate unfair 
competition. Mr. Roosevelt, himself, has said of 
it: “‘ History probably will record the National 
Industrial Recovery Act as the most important 
and far-reaching legislation ever enacted by the 
American Co . . It represents a 
supreme effort to stabilise the many factors which 
make for the prosperity of the nation and the 
preservation of our American standard of business 
and living.”” He added that its purpose was to 





99| codes can be prepared and considered, 


give “the assurance. of a reasonable profit to 
industry and better: wages to.labour, with the 
elimination of the piratical methods and practices 
(products of an extreme individualism) which have 
harassed honest business and contributed to the 
ills of both management and labour.’ One of the 
astounding features of this astounding measure is 
that it appears to have been well received by 
American industries and the: American people. 
Already many industries have submitted ‘‘ Codes,” 
and one, at least, Mr. Roosevelt has endorsed ; the 
iron and steel manufacturers have shown an 
anxiety to co-operate; and in the machinery 
business a huge “alliance ’’ called the Machinery 
and Allied Products Institute has been established 
for the set purpose of co-ordinating the activities 
of trade organisation and industries having a 
collected personnel of some 350,000 men and 
money, representing capital and yearly sales, 
reaching 3500 million dollars. The administrator 
of the Act is General Johnson, who is endeavouring 
to set up three general basic codes, one for the 
productive industries, one for commérce, and the 
last for what used to be called the ‘“‘ black-coat,” 
but is now known in America as the “‘ White Collar 
Brigade.” His object at the moment appears to 
be to throw a “‘ blanket code ”’ over the whole of 
American industry and commerce, limiting hours 
of work to between thirty-six and forty and fixing 
wages, until such time as all the separate industrial 
In con- 
nection with the iron and.steel industry it is of 
interest to note the probability that the American 


2 | Iron and Steel Institute will become the permanent 


administrative body for the industry. The 
“Code” has already been prepared under its 
auspices, but it is not as yet clear whether it 
has been presented to the President. Whilst we 
recognise that the American conception of the 
duties of technical and scientific institutions 
differs in many respects from those held in Europe, 
we believe this extension of the activities of the 
Iron and Steel Institute is very exceptional, and 
we are relieved to think that in this country learned 
institutions are never likely to undertake functions 
which are better left to federations constituted 
primarily for such purposes. We cannot imagine 
that our own Iron and Steel Institute, to take a 
parallel example, would put itself in a position to be 
involved in disputes with labour about hours and 
wages, to say nothing of the problem of fixing 
prices and quotas. Yet the corresponding American 
body may find itself faced by questions of this kind. 

The Act is admittedly an example of emergency 
legislation induced by the extreme severity of the 
industrial depression in America, and the reception 
accorded to it but one more example of the readi- 
ness—unequalled in Europe—with which the 
American people co-operate for a common purpose. 
Whether the enthusiasm with which they are now 
throwing themselves into the prosecution of Mr. 
Roosevelt's experiments will withstand the blows 
and buffets which have yet to come remains to be 
seen. If Mr. Roosevelt is a Mussolini—even a 
Hitler—he may carry his schemes forward against 
the opposition that will inevitably arise. If he is 
not, if he himself cannot sustain the vast responsi- 
bility which he has assumed, the experiment will 
fail, and fail before long. We doubt if anything 
save a masterful. personality can long prevail 
against. the ‘‘extreme individualism,” as. Mr. 
Roosevelt himself has called it, of Americans. 
The main purpose he appears to have in view is the 
reduction of unemployment without reducing the 
standard of living. He hopes, apparently, to effect 
the former by restricting hours of work to forty a 
week and to maintain high wages by increasing 
prices through the limitation of output. Whilst 
we recognise that such a scheme has most chance 
of success in a self-contained and self-satisfying 
country, we yet have the gravest doubts that it 
will attain the desired object. We have at another 
time explained the fallacy of the short week ; as a 
cure for unemployment it is now pretty generally: 
discounted. The disadvantages which accrue from 
the fixing of minimum wages by Government have 
been seen in Australia. The regulation of prices of 
commodities by State regulation smacks too much 
of Sovietism to be attractive. When the first 
wave of enthusiasm has. spent itself the usual 
reaction will.take place in America. What she 
does under less. feverish conditions will put the 
real test on Mr. Roosevelt’s great experiment. 


The International Congress on Large Dams. 


THE first Congress of the International Com- 
mission on Large Dams was brought to a con- 








clusion at Trollhattan, in Sweden, on July 6th. 








All the sessions of the Congress took place in 
Sweden and, during the week preceding the final 
meeting, the members visited many hydro-electric 
power stations in that country. In the week follow- 
ing the Trollhattan meeting visits were paid to 
similar plants in Norway. The Congress was held 
concurrently with the sectional meeting of the 
World Power Conference in Scandinavia, and the 
members of both these organisations enjoyed in 
Denmark, Sweden, and Norway hospitality which 
was almost embarrassing in its extent and variety. 
In particular the official banquet and ball, which 
were given in honour of the World Power Con- 
ference and the Congress in the famous and 
beautiful Stadshuset at Stockholm and attended 
by the Crown Prince of Sweden and several other 
members of the Swedish Royal family, will be a 
delightful memory to all who were present. Among 
the works inspected in Sweden were some of the 
largest water power stations in that country, as 
wellas three dams and hydro-electric plants in 
course of construction at Sillre, Krangede, and 
Vargén, which are of considerable technical 
interest. Novel features of design and construction 
are exhibited in each of these new stations. That 
at Sillre is the first example of a pump storage 
installation in Sweden and is operated under a 
head of 190m. At Krangede was begun recently 
the building of a dam of a novel gravity type, 
18 m. in height. The power plant is entirely under- 
ground at the bottom of large shafts excavated in 
the granite rock and will be operated under a head 
of about 60m. The water discharged from the 
draught tubes of the turbines will be returned to the 
river Indalsailven through a rock tunnel, 1400 m. 
long, having a sectional area of 116 square metres. 
In the first stage of construction two units, rated 


at 30,000 kW each, are being installed, but ulti-° 


mately the station will be extended to contain six 
units, thus making a total installed capacity of 
180,000 kW. Additional discharge tunnels will be 
required when the station is enlarged beyond the 
two units now under construction. The new 
Varg6n plant is of special interest on account of the 
low head at which it is to operate, namely, 3-3 m. 
in the first instance, to be increased ultimately to 
5 m., and the diameter of the turbine runners 8 m. 
The two vertical Kaplan turbine units now being 
erected are the largest in the world and the scheme 
provides for an additional unit to be constructed 
at a later date. They will be set above normal 
water level, the water passages forming a syphon. 
The electric generators for this plant are of the 
open-air type. 

The International Commission on Large Dams 
was formed in 1928 under the auspices of the World 
Power Conference. Tentative proposals for such 
a Commission had been made on several occasions 
between 1926 and 1928 independently by the 


French Government, by the International Naviga- . 
tion Congress, and by the Executive Council of the 


World Power Conference. Eventually the pro- 
posal for an independent and separate body gave 
place to the formation of a Commission subsidiary 
to the W.P.C., but having a separate central office 
in Paris and functioning through committees 
appointed in each member country by the respec- 
tive national committees of the W.P.C. or by the 
Government of the State concerned. Meetings of 
the Executive Committee in Paris. and of the 
national committees take place periodically and it 
had been arranged that special meetings of the 
executive committee and a congress on large dams 
should be convened whenever possible at the same 
time and place as the meetings of the World Power 
Conference. Thus it is that the first Large Dams 
Congress assembled in Stockholm concurrently with 
the Scandinavian meeting of the W.P.C. Since 
the Commission began its active work in 1930 


twenty national committees have been formed and- 


the preparation of a statistical register of particulars 
of all dams throughout the world exceeding 15 m. 
in height has been begun. It is anticipated that 
this register will be of assistance to engineers and 
other persons interested in the construction of such 
works. The work of the Commission in fostering 
and co-ordinating investigation and experiment 
on problems of design is still in its infancy, but it is 
hoped that the impetus afforded by the recent 
successful and largely attended meetings in 
Scandinavia will result in the development of an 
organisation of considerable international and 
technical value. The Congress brought together 


engineers from all parts of the world interested in 
the construction of dams, not only for power 
purposes, but for other uses, such as water supply 
and irrigation. The subjects set down for discussion 
at the meetings were :—I.—(a) Deterioration by 
(b) the 


ageing in the concrete of gravity dams ; 
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influence of internal temperature on and distortion 
of gravity dams; and II.-(a) research methods 
relative to the choice of materials for the con- 
struction of earth dams ; (6) physical laws govern- 
ing the infiltration of water in earth dams, &c. 
No less than forty-six reports were submitted by 
authors representing sixteen countries. In addi- 
tion, several supplemental communications were 
printed and circulated to the members. It is 
perhaps permissible to suggest that the range of 
subjects selected was somewhat too wide to permit 
of adequate consideration in the limited time avail- 
able for discussion. Some of the papers submitted 
are of much interest and value, and on other pages 
of this issue and in our last issue we print brief 
summaries of a few of them together with the con- 
clusions adopted at the closing meetings of the 
sections and confirmed by the Executive Council. 

If, when the next Congress on Large Dams takes 
place, the questions selected for discussion are 
fewer in number or more restricted in scope, there 
will be more opportunity for adequate con- 
sideration. The discussions at the meetings at 
Stockholm and Trollhattan tended to concentrate 
on certain aspects of the subjects which formed the 
basis of the reports submitted. For instance, in 
relation to concrete dams interest centred first on 





the reduction of temperature rise during the 
setting and hardening of large masses of concrete 
and the means of securing this, as, for example, by 
the use of cement differing in some of its character- 
istics from those of normal Portland cement ; 
secondly, on the practicability of means for 
measuring deformations in masonry and concrete 
dams and problems arising out of “creep” or 
plastic yield of concrete; and thirdly, on the 
deterioration of Portland cement concrete in dams 
due mainly to the action of certain waters on the 
cement. In connection with earth dams much 
attention was given to methods of laboratory 
research on materials and the measurement of 
percolation and infiltration. Critics may suggest 
that the number of international congresses and 
conferences on engineering and other technical 
studies has proceeded too far in recent years and 
that another quasi-independent international meet- 
ing to be called together at intervals of three years 
or thereabouts is in some ways a misfortune ; but, 
if the need for such an organisation as the Inter- 
national Commission on Large Dams is to be judged 
by the number of representatives from all parts of 
the world attending its first Congress and the 
interest of the papers laid before it, then there is 
every prospect of useful activity in the future. 








The International Congress on Large Dams 


No. 


II. 


(Concluded from page 65, July 21st.) 


UESTION 2 (a)—research methods to ascertain 
whether a given material is suitable for use in the 
construction of an earth dam—produced thirteen 
reports. The general reporter was Professor Terzaghi, 
of Vienna. Dr. Van Es (Dutch East Indies), Report 
No. 21, believes that mechanical analysis provides no 
reliable criterion by which to estimate the value of the 
local materials for building earth dams. In his 
opinion the most reliable criterion is the amount of 
difference between Atterberg’s liquid limit and the 
‘sticky’ limit. Mr, W. J. E. Binnie (London) 
in Report No. 20 points out that nearly all the reser- 
voirs constructed in England are formed by means of 
earth banks ; this is due partly to the fact that rock 
suitable for the foundation of a masonry dam is 
seldom found except at a considerable depth below 
the surface, and partly to the nature of the surface 
deposits, which are frequently of a character suitable 
for the formation of an impermeable embankment. 
These deposits are often of glacial origin, furnishing 
clay of a suitable character to form an impermeable 
core wall in the centre of the embankment. In 
England numerous earth dams up to a height of 
42m. have been built and have almost without 
exception stood very well. Most of these dams con- 
tain a clay core wall, and Mr. Binnie records his 
experience that such a core should generally be 6ft. 
wide at the top, increasing in thickness by 2ft. for 
every additional 12ft. of water pressure. He states 
that very few slips have been recorded in England 
and that the slopes of the embankments which are 
generally adopted, and which have been found satis- 
factory, are approximately 3 horizontal to 1 vertical 
for the water slope and 2-5 horizontal to 1 vertical 
for the outer slope. In some cases of exceptionally 
high dams the outer slopes have been made flatter 
than 1 in 2-5. The author considers that the tests 
to be applied in selecting a clay for a core wall in an 
earthen dam should be :— 

(1) The mechanical analysis, 7.e., the size of the 
grains, all material which passes through a sieve 
having 180 x 180 meshes to the square inch being 
called clay, and particles of greater diameter than 
0-09 mm., which would be retained by the sieve, 
being classed as sand. 

(2) The proportion of water required to attain 
maximum plasticity. 

(3) The contraction on drying. 

(4) The percolation of water at different periods. 

(5) The tenacity of moulded briquettes 1 square 
inch in section when dry. 

He includes in his paper an interesting table’showing 
the properties of puddle clay used in seven large 
earth dams of recent construction. 

Professor Fellenius and Dr. Johannsson (Sweden) 
(Report No. 23) say that few earth dams have hitherto 
been built in Sweden. Some small dams have been 
constructed entirely of boulder clay, but higher dams 
are provided either with a waterproofing layer on the 
water face or with impermeable core. Soil tests 
employed in Sweden include determination of the 
water content, relative strength (cone test, measure 
of cohesion), and capillarity test. Monsieur Frontard 
(France), in Report No. 28, makes a number of sugges- 
tions regarding the testing, on a mathematical- 
physical basis, of clayey earths, and Monsieur 
Malterre (France), Report No. 19, describes two earth 
dams in the Pyrenees (Oredon, 1870, depth of water 





27m.; and Aubert, under construction, depth of 
water 9m.) formed of a supporting structure of 
granite sand deposited by pumping and an imper- 
meable layer of concrete on the water side. Mr. 
Motoki Ono (Japan), Report No. 22, in an interesting 
paper describes several earth dams built in Japan in 
recent years up to 33 m. height, which are designed 
strictly in accordance with English practice. He 
gives details of the tests applied to the materials used 
in the construction of the dams. Dr. Terzaghi 
(Austria), in Report No. 18, draws attention to several 
cases of slides which have occurred on slopes which, 
according to theory, should have been amply stable, 
The report contains some valuable data concerning 
known differences between the actual shearing 
resistance of soils and the shearing resistance deter- 
mined in the laboratory. 

Professor Seifert (Germany), in a long report 
(No. 17), says that many earth dams constructed in 
Germany of heights up to 65 m. show extraordinary 
variations in the design of the cross section and in 
the arrangement of the impermeable layer. A detailed 
description is given of the methods of investigation 
of soils. Messrs. Gruner and Haefeli (Switzerland), 
Report No. 24, describe instruments used for the 
examination of earth materials during the construction 
of the Albbruck-Dogern dam on the Rhine, including 
the coefficient of friction, cohesion, compressibility, 
and permeability. The authors lay stress on the 
determination of the shearing strength. Professor 
Smrecek (Czecho-Slovakia), in Report No. 25, describes 
the physical tests applied to material used in con- 
structing two recent earth dams in Moravia. 

The general reporter in his critical summary points 
out that all the authors of the papers reviewed by him 
emphasise the necessity to determine the suitability 
of the soils for the construction of earth dams by 
means of physical examination of the soil. But as 
regards the type of tests necessary for ascertaining 
the degree of suitability, opinions differ widely. Not 
even the most generally adopted method of investiga- 
tion, mechanical analysis, is considered necessary by 
all the reporters. Opinions are just as varied in 
respect to the methods of carrying out the tests, so 
that it is difficult to compare the results obtained in 
different countries. Dr. Terzaghi thinks that the 
most serious difference of opinion is that regarding 
the investigation for stability and his logical and 
scientific mind appears to be shocked at the empirical 
methods practised in some countries. ‘‘ Under these 
circumstances,” he writes, ‘“ it appears to be urgently 
necessary to weigh up the pros and cons. of the 
different methods employed, and in this way to make 
a start on the standardisation of the methods of 
investigation,” 

The discussion which followed the reading of the 
general reporter’s summary was somewhat dominated 
by the university professors and scientific workers, 
who formed the large majority of the speakers. The 
wide divergence of these gentlemen’s views was very 
marked, but at the end of the debate the following 
conclusions were adopted by the section :— 


I.—The Congress requests that at a forthcoming 
session questions concerning the calculation of the 
stability of earth dams be accorded special attention 
in the discussions. 

II.—In consideration of the yarious types of soil 
tests used by different investigators, the Congress 


recommends that, in order to promote uniformity of 
results, ‘the construction of new earth dams be pre- 
ceded by systematic execution of the following tests : 


(a) Fundamental characteristics governing the 
stability of earth masses. 
(1) Shearing resistance (cohesion and internal 
friction). 
(2) Permeability. 
(3) Compressibility. 
(b) Routine tests, indispensable for proper con- 
struction. 
(4) Specific gravity of dry material. 
(5) Natural water content of soil. 
(6) Mechanical analysis. 


(c) Secondary tests, which appear to be of 
interest on account of the statistical relations 
which may be derived therefrom. 


(7) Standard consistency test. 
(8) Atterberg’s limits. 

A series of comments upon these tests has been 
prepared by the drafting committee as a guide to 
experimenters. 
III.—Im order to obtain as much information as 

possible from existing structures, the Congress recom- 
mends that systematic study of the soil composing 
existing earth dams, especially the more important 
ones, be undertaken, generally in accordance with the 
methods outlined above. 

Such investigations should be made on samples 
secured in an undisturbed state from different points 
within the body of the dam. 

In particular, all earth dams higher than 15 m. 
should be included in the investigation. 

IV.—The Congress recommends that geotechnical 
studies on undisturbed samples of the soils supporting 
earth dams be made the subject of discussion at the 
coming sessions. 

V.—-In view of the importance of studies upon the 
variations of hydraulic pressures within earth dams, 
as affected by time and by the variations in the 
reservoir level, the Congress recommends that the 
most important dams to be constructed within the 
next few years be provided with devices for measuring 
these pressures, placed during construction at points 
carefully selected within the body of the dam and 
connected, electrically or otherwise, to instruments 
which will permit of determining at any instant the 
intensity of internal hydraulic pressure, taking due 
account of the effect of filling and emptying the 
reservoir. 


QuEsTION 2 (6). 


The official phrasing of this question is ‘‘ Study 
of physical laws governing infiltration of water 
through an earth dam and the subjacent soil.” 
The general reporter was Professor De Vos (Dutch 
East Indies), who dealt with eleven papers, some of 
which we refer to hereunder. Many of the reports 
cite in abbreviated form theories and formule 
which are treated in detail in different books and 
publications. In order to have a complete survey 
of the writings quoted, Professor De Vos appends 
a bibli hy to his rt. 

Peotone Bekaatoronek (Austria), in Report No. 31, 
comes to the conclusion that although an exact 
mathematical solution of many problems of infiltra- 
tion in connection with both finely and coarsely 
stratified ground is possible on principle, such 
solutions will meet with so many difficulties in most 
cases that no really useful results will be obtained. 
He therefore is drawn: towards reliance on model 
experiments and describes a number of models which 
have been investigated. Two Russian authors, 
Professor Pavlovsky and Mr. Davidenkov, present 
two highly theoretical papers (Nos. 36 and. 37) on 
water percolation through and under earth dams, 
and describe experimental work on models carried 
out in research institutions in Russia. Professor 
Smreek (Czecho-Slovakia), Report No. 35, also writes 
on laboratory experiments carried out at the school 
of engineering in Briinn. Mr. Tersmeden (Sweden), 
in Report No. 39, describes the dams constructed 
in connection with the Gota Canal. Three authors 
from the Dutch East Indies, Professor De Vos, Pro- 
fessor Vreedenburgh and Mr. Stevens, are responsible 
for two papers (Nos. 32 and 45), the first a highly 
mathematical consideration of formule for stream 
and potential lines, and the second descriptive of 
a method of electro-dynamical testing of the flow of 
underground waters. Dr. Fiedler (Czecho-Slovakia), 
No. 34, records important investigations on four 
earth dams, one of which failed in 1916, two years 
after its completion. The author draws certain 
conclusions as a result of these investigations, 
emphasising the great importance of providing a 
puddle trench or cut-off wall carried down below the 
base of the dam to water-tight subsoil. 

Messrs. Kambara and Abe (Japan), No. 33, and 
Herr Korner (Germany), No. 30, are responsible 
for theoretical papers dealing with percolation. The 
‘paper by the Japanese authors, however, contains 
an interesting description of tests on two large earth 
dams in Japan by the use of piezometer tubes. 
This paper, in common with others submitted to 
the Congress by authors from Japan, is well above 
the average in interest and value. One of the most 





interesting papers submitted to the section is that 
by Dr. Gilboy (U.S.A.), Report No. 46, on hydraulic- 
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fill dams. It contains a summary of the most recent 
work on the construction of such dams in America, 
and an account of investigations on the Germantown 
dam, one of five large hydraulic-fill structures built 
by the Miami Conservancy in the vicinity of Dayton, 
Ohio. 

The general reporter, in his critical remarks, sums 
up the result of his study of the reports in the following 
paragraphs, which we quote in full :— 

““(a) Very little is known of the theory of the 
movement of water in the soil, in so far as such 
movement takes place under the seepage plane 
apart from the standard case discussed in Report 
No. 32. The movement of water under completely 
known boundary conditions (under an impermeable 
stratum) can, in many cases, be calculated from 
purely theoretical considerations, as indicated in 
Report No. 36; but this caleulation generally 
meets with great difficulty, while more com- 
plicated cases, especially when the soil is not 
homogeneous, are not susceptible to calculation 
at all. 

‘“*(b) Simple. and also more complicated cases 
can, however, be examined on the general lines 
deducted from the theory of potential flow by 
various methods of trial, and flow diagrams can 
then be drawn out. Special emphasis is given to 
the electrical method of investigation, which 
can, if necessary, be supplemented by trials with 
dam models through which water is passed. The 
theoretical phenomena of infiltration can be com- 
pletely and fully deduced from a series of diagrams 
showing the curves of flow and potential lines. 

‘“*(e) Conclusions regarding the volume of the 
water flowing through, arrived at by the flow 
trials with model dams and likewise deduced 
from the flow diagrams thus obtained, , must 
be accepted with great caution, as these are always 
affected by the capillary flow and quite different 
laws or rules for models hold good as opposed to 
those applied to pure seepage flow. 

““(d) It is, above all things, important for the 
builder of dams to know the correct position of 
the seepage line. It has been shown that for 
simple cases the theoretical flow diagrams agree 
with the conditions in a model, and one may expect 
that this agreement will be maintained to a 
sufficient degree in respect to the actual dam. 
Great difficulties are met with here in determining 
the proper values of the permeability coefficient 
for the actual, usually non-homogeneous, dam, a 
knowledge of which is necessary for a satisfactory 
investigation by model. It is this difficulty 
above all to which may be ascribed the fact that 
the results of the model trials and the conclusions 
drawn from the flow diagrams cannot always 
with certainty be relied on to describe the condi- 
tions in the actual dam. 

‘““(e) It is much to be desired that complete 
flow diagrams should be worked out from as many 
dam models as possible. The Permanent Bureau 
might make a collection of these and might publish 
details of the most successful and most typical 
diagrams. 


‘“(f) Tests on existing dams often lead to}. 


results which cannot be directly explained by 
theory, or by flow diagrams. For this-reason such 
tests should be carried out on a large scale in order 
to be able to determine to what extent theory, 
model tests, and flow diagrams, are of real import- 
ance in practical work; the causes of observed 
deviations ; and the manner in which these causes 
operate.” 


The conclusions adopted by the section at the 
close of the meeting are as follows :— 

(a) There-is at the present. time. very little 
theoretical information available about. the move- 
ment of water through soils in« whieh such.move- 
ment takes place at levels::below the: plane: of 
saturation. The calculation of such flow is nearly 


always very difficult,. and in complicated cases, ‘ment of the Darlington Rolling Mills Company, Ltd., at 


‘Ross Car, in your issue of 30th ult.,:was of particular 


especially. in non-homogeneous — almost 
impossible. 

(6) It is possible, however, to. study. both 
simple and complicated cases by. the application 
of the potential theory, by .making experiments 
of various types. with due regard ‘to’ the influence 
of capillarity, by hydraulic tests in the field, or 
on models of different scales, and by..electrical 
methods. From. such. studies iin flow 
diagrams can be obtained. 

(c) It is desirable to make: as. many’ of. these 


Bi ne as possible. 








WITH a View to sec ‘that the services of the London 
Passenger Transport Board shall be properly co-ordinated 
with the suburban mger services of the four main 
line railway companies, the London Passenger Transport 
Act, 1933, provides for the establishment of a Standing 
Joint Committee. This Standing Joint Committee has 
now: been set up, as follows :—Members appointed by 
the-Board : Lord Ashfield, Mr. Frank Pick, Mr. P. Ashley 
peso Brig.-General Sir Henry .P. Maybury. Members 

appointed by the main: line railway companies: Sir 


Josiah Stamp, Sir Ralph L. Wedgwood, Sir James Milne, 
Sir Herbert A. Walker. Lord Ashfield has been appointed 
Chairman of the:Committee, and Sir Josiah Stamp Deputy 


Letters to the Editor. 
(We do not hold ourselves reaponsible for the opinions of our 
correspondents.) 


AMERICAN LOCOMOTIVE DEVELOPMENTS. 


Srr,——In the issue of THe Enorneer for June 23rd, 
on page 633, there is a short article discussing recent 
locomotive development in America which is certainly 
misleading in some of its statements. Without appearing 
unduly critical, I beg to comment as follows. 

It is directly implied that modern American locomotives 
with boilers of the ordinary type are carrying steam 
pressures of 300 lb. to 325 1b. I know of only one locomo- 
tive with a stayed fire-box that is carrying a pressure as 
high as 300 Ib., and that is a freight engine of the 2~-10—4 
type operating on the Atchison, Topeka and Sante Fé 
Railway. If there are any others working at such a high 
pressure, they are very few. A limited number of modern 
locomotives in this country and Canada are carrying from 
260 lb. to 275 1b., but the average pressure in the most 
modern types does not exceed 250 Ib. 

A load per driving axle of 43,000 lb. was common in 
heavy locomotives built thirty years ago, and 60,000 Ib. 
was a standard loading on heavy power fifteen years ago. 
Axle loads to-day average 65,000 Ib. to 70,000 lb., the 
latter figure being sometimnes exceeded where track con- 
struction permits. 

It is stated that the percentage of weight carried on 
the coupled wheels has decreased from 75 to 60. The 
latter figure is applicable to locomotives of the 4-8-4 
type, but ten-coupled locomotives average about 70 per 
cent., and in articulated designs the ratio is higher. 
In this connection it is interesting to note that thirty 
years ago the most popular type of fast passenger locomo- 
tive used in this country was the 4-4-2, in which the 
percentage of total weight carried on the coupled wheels 
averaged about 55. 

The lower figures for horse-power per driving axle, 
as given in your article, were developed by the best locomo- 
tives built forty years ago. Passenger locomotives of 
the 4-4-2 type, built in 1900, were developing from 700 
to 800 horse-power per axle. The 4-8-2 type locomotives 
on the Pennsylvania Railroad, which develop high 
capacity in proportion to weight, and are used in both 
passenger and freight service, have on the stationary 
testing plant at Altoona, developed as high as 1165 horse- 
power per driving axle, with an average boiler pressure 
of 248lb. and a steam temperature of 733 deg. Fah. 
There are probably very few cases in which greater horse- 
power per axle has been developed. 

The writer knows of no cases where- passenger locomo- 
tives are regularly averaging as high as 20,000 miles per 
month, The mileage varies greatly on different roads, 
but if the figures given in your article were halved, they 
would represent more nearly what is actually being accom- 
plished to-day. 

In this connection, the figures in the accompanying 
table, taken from an advertisement of the Baldwin Loco- 
motive Works in the Railway Age for July Ist, may be of 
interest :— 


roo. 1920. | 1933. 











Steam temperature, deg. Fah. .-| 380 | 600 | 700 
Steam pressure, Ib. persq.in... .. ..| 185 | 200 250 
Combustion rate (Ib. coal per sq. ft. of 

grate per hour) .. --| 175 | 120 100 
Steam consumption (Ib. “per L.H.P.-hr. )..| 28 21 18 
Typical driving wheel diameter, freight } 

locomotives .. -| 57in,| 63in. | 70in. 

Te mileage between heavy repairs, 

reight locomotives a 60,000 120,000 





t 





Pavut T. WARNER. 
Philadelphia, U.S.A., July 13th. 





CONTROLLED COOLING iN ROLLING MILLS. 
Sm,—Your article describing the new plant and equip- 


interest to me and engineers of my acquaintance, for the 
plan lay-out published, which shows a plant immediately 
subsequent to the mill, in each instance, for controlling 
the rate of cooling of the sections as they leave the rolls, 
the designation of the plant as “ cooling ovens ” being 
given in your description. I believe this is the first pub- 
lished lay-out of English rolling mills mabodying this 
principle. . 

In: an article dealing with the investigation and tests 
I made into the cause of fracture and brittleness.of Flat- 
bottom. Steel Rails, which you published in your issue of 
December 12th, 1930, No. 3909, Vol. CL.,<I drew. the 
conclusion from my tests that “. .. ‘chilling’ in rails 
containing @ relatively high percentage of manganese and 
carbon is the cause of fracture leading to the theory that by 
controlling the rate of cooling, after the rail leaves the mill, 
an ideal combination of hardness and strength can be 
obtained.””* 

A short space of less than three years appears to have 
convinced both manufacturers and users that my con- 
clusion was correct and sound in regard to the cause of the 
defects ; since a number of mills are now prepared or 
will be shortly to roll rail sections embodying controlled 
cooling (or cooling oven) treatment on the basis of my 
above-quoted recommendation. Further, some _ con- 
sultants recently have advised that specifications for 





Chairman. 





after-heat (or cooling) treatment immediately upon leav- 
ing the mill. 

And now perhaps a further conclusion can be drawn, 
namely, that the old conservatism to technical change has 
passed even in our primary trades; and that a sound 
suggestion freely given and backed by actual facts is 
adopted almost without delay. Even if the suggestor is 
roughly heckled for his efforts. 

A. H. Hupparrt. 

Godalming, Surrey, July 21st. 








OBITUARY. 





JOSEPH RICHARD CARDEN KEARNS. 


Ir is with very deep regret that we have to announce 
the death of Mr. Joseph R. C. Kearns, M.I. Mech. E., 
at his home, Orrish-Meres, Brooklands, Cheshire, on 
Wednesday, July 19th last. Mr. Kearns’ health had been 
the cause of some anxiety for some months, but he took 
an active part in business until quite recently. He was 
the third son of the late Mr. H. W. Kearns, Brooklands, 
Cheshire, and was educated at Dulwich College and 
Christ’s College, Cambridge, where he obtained his B.A. 
degree. He served his apprenticeship with that old- 
established firm of Manchester machine tool makers, 
William Muir and Co., Ltd., and was afterwards works 
manager until 1907, when he started the firm of H. W. 
Kearns and Co., Ltd., Broadheath, acting as managing 
director, and subsequently, on the death of his father in 
1927, as chairman. Mr. “ Joe’ Kearns was an energetic 
business man, but found time to devote his attention to 
other matters. He was, for example, a member for many 
years of the Executive Council of the Machine Tool Trades’ 
Association, and lately acted as chairman pf a small com- 
mittee appointed by that body to make recommendations 
in connection with the importation of foreign machine 
tools to the Import Duties Advisory Committee. Mr. 
Kearns was also a member of the Executive Committee 
of the Manchester and District Employers’ Federation, 
and chairman of the Broadheath and District Manufac- 
turers’ Association. The firm of H. W. Kearns and Co., 
as our readers are aware, has, throughout its entire 
existence, been engaged in the machine tool industry, 
and the works have been doubled in size since they were 
controlled by Mr. Joe Kearns. 


EDWARD GEORGE HILLER 


A PROMINENT figure in the engineering insurance world, 
Mr. Edward G. Hiller, passed away on Friday, the 21st 
inst., at his daughter’s home, Dunkirk House, Corbridge, 
Northumberland. Mr. Hiller was born in 1862, and 
received his engineering education at Owens College. 
Subsequently he served his apprenticeship with Gallo- 
way’s, when that firm held a very important position as 
steam engine and boiler makers. In 1885 he joined the 
National Boiler and General Insurance Company, Man- 
chester, or, as it was then known, the National Boiler 
Insurance Company, Ltd., and in 1891 he succeeded his 
father as chief engineer and manager of the <a, 
During the whole of his business life he was recognised 
as an authority on all matters concerned with the design, 
construction and safe operation of steam boilers. He 
was responsible for the publication of several books on 
the subject, including ‘‘ Steam Boiler Construction ” 
and “ Working of Steam-Boilers.”” He was an Associate 
of Owens College, B.Sc. of Manchester University, also a 
member of Convocation and a member of the Court of 
Governors. He was also associated for many years with 
the Manchester College of Technology, of which institution 
he had been a member of the Governing Body since 1903. 
He acted as Chairman of the Engineering Sectional Com- 
mittee from 1903 until he resigned last year, when he also 
retired from active business life. Mr. Hiller was a member 
of the Institutions of Civil and Mechanical Engineers. 
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The Chance System of Coal Cleaning. 


+> 


OX of the latest achievements in connection with the 
J cleaning of coal is the Chance system of coal flotation, 
as adopted by the Charlesworth Company at its pit near 
Wakefield. This plant has been installed by the Fraser 
and Chalmers branch of the General Electric Company. 
It is the first of its kind in this country, although already 
some 40,090,000 tons of coal are being treated annually by 
this process in America. 

The éssence of the Chance system is that coal and shale 
have quite distinct specific gravities. Hence, if the two 
materials can be suspended in an appropriate fluid 
medium the coal will float to the surface and the shale 
(ash) will sink. It is then a simple matter of mechanics 





to separate the one from the other. 
The medium by means of which this separation may be 


TOP OF FLOTATION CONE 


carried out has been the subject of many investigations 
and patents. The Chance system resolves itself into the 
increase of the specific gravity of a mass of water by the 
intimate addition of a charge of sand in suspension. 
The mass of water becomes, in effect, a solution which 
may have a specfic gravity determined, within limits, 
by the proportion of sand and water present. 

Coal, generally speaking, has a specific gravity of 
slightly less than 1-5, while shale is much heavier. There- 


Feed Shaker 








fore, if the sand bath is maintained at a bulk specific 
gravity of 1-5 the pure coal will float on the surface and 
the rubbish will sink. 

At the Newmarket colliery of Messrs. Charlesworth, 
all the coal brought to bank, with the exception of the 
really large sizes and the fines, is passed through the 
flotation plant, and is thereby relieved of all or almost 
all of its incombustible constituents. The coal coming up 
the shaft is first screened to take out anything above 6in. 
mesh and the rejects are hand picked, while the fines 
below +in. mesh are sent to the pulverising plant that 
serves to fire some of the general purpose boilers of the 
colliery. The remainder—that is to say, everything 
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frequently serve the purpose; it should range between 
30 and 80 mesh. 

The operation of the plant is best followed with the aid 
of our diagrammatic sketch, while the appearance of some 
parts is shown in the half-tone engravings and the general 
lay-out in the drawing. As will be seen from the diagram, 
the coal, which has been screened to 6in. size and the fines 
removed, is delivered by a conveyor to a feed shaker 


Shake, 


Agitator 


Refuse 
See Gates 


eee 


Coal 
Refuse 
Sand 
Water 


Refuse Chamber 


Sand Sump 


Circulating 
Water Pump 
“THe Encinecr 


DIAGRAM OF SAND FLOTATION SYSTEM 


directly above the Chance cone. In this cone there is 
maintained a mass of sand and water, in intimate suspen- 
sion, which may have a pseudo specific gravity of from 
1-3 to 1-75, according to the amount of water in circula- 
tion. On the occasion of our visit the specific gravity was 
kept at 1-5. The water for this purpose is pumped into 
three. belts which surround the cone and its lower trunk, 





between 4in. and 6in.—goes to the Chance cleaning plant. 
It is noteworthy that while the fines have an inordinate 
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amount of incombustible material, they can be burned on 
the site economically. 

There are three essential features of the plant :—The 
cone in which the mass of sand and water serves to differ- 
entiate between the coal and shale, the means with which 
the cleaned coal is separated from any entrained sand, 
and the gear for saving the working sand from going 





be laid down as.to the class of sand used. Sea sand will 


away with the refuse. No very hard-and-fast rules can }. 


as shown plainly in the diagram, and is directed by 


REFUSE SUMP AND PUMP 


tangential jets so as to stir up thoroughly the lars 
This action is assisted by a mechanically operated, rabble 
or agitator. By properly adjusting the supplies of water 
to the cone, a condition can be arrived..at.in which there 
is a definite horizon of sand-water. mixture in which, the 
coal will float, but in which the shale: will ‘sink, while 
above there is a.zone of comparatively clear water. 

The fluid in the cone has a rotary movement, on account 
of the tangential action of the jets and the agitator. 
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The dirty coal is shot into the cone from the feed shaker 
three-quarters of a revolution in advance of the weir 
over which it ultimately escapes. During its journey 
round it has ample time to part with those constituents 
which are of a greater specific gravity and sink to the 
bottom. An important characteristic in this connection 
is that the stream flow in the cone is always quite slow, 
and consequently surface action, as distinct from gravita- 
tion, is immaterial. We were told, in fact, that a piece of 
egg-shell will sink in the cone practically as quickly as a 
piece of solid shale, 

The coal which goés over the. weir naturally carries 
with it a certain amount of sand. . It is therefore passed 
over a shaking: screen that is sprayed with clean water. 
The sand and the small coal are washed down on to 
another screen, which retains the fine coal, but passes the 
sand and water down to a sump. The sand is completely 
removed from the coal in this way. The clean coal is 
sent away from the classifying end of the screen by a 
system of shoots, acc>cding to size. 

The refuse which falls to the bottom of the cone on 
account of its greater specific gravity collects there and is 
disposed of in the following manner :—At the bottom of 
the cone there is a refuse chamber, of which we give a 
half-tone illustration. It is equipped at the top and 
bottom with gate valves which are operated by pneu- 
matic cylinders. Assuming that the refuse chamber is full 
of water, the cycle is as follows :—The top gate is opened 
and remains open for a predetermined time. During this 
time the refuse and a certain amount of sand enter the 
chamber. As soon as the top gate is shut, the bottom 
gate opens and discharges the content of the chamber on 
to a refuse shaker screen. The. sand and water aiter 
passing through the screen are collected and returned to 
the main sand sump, whilst the refuse is discharged from 
the screen on to a belt conveyor, and is taken away in 
trucks. The bottom refuse gate is also open for a pre- 
determined time, and as soon as it is closed a water valve 
opens to fill the refuse chamber with clear water. When 
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the chamber is full a pressure switch is tripped which 
shuts the water-filling valve and allows the top gate to 
open and recommence the cycle. The air supply to the 
thrust cylinders and the water filling valve is controlled 
by a solenoid-operated piston valve and the time of open- 
ing of each valve can be adjusted to suit requirements 
by the electric timers on the refuse gate control panel. 
The whole of the equipment is thus automatic, and is 
interlocked to prevent both gates from opening together. 
The time of the cycle is adjustable, but in practice is 
arranged to deal with the maximum rate at which the 
refuse is likely to be fed into the plant. There is no need 
to alter the timing for lesser rates of refuse, as the efficiency 
is not affected in any way if the chamber has little or no 
refuse in it. 

The sandy water coming away from the clean coal and 
the refuse shakers is collected in a sump, into which it is 
led by a pipe reaching nearly to the bottom. The water 
rises again and overflows a circular weir into an annular 
space outside. The area of this sump and the circum- 
ference of the weir are such that the rate of flow is very 
slow, and practically all the sand settles to the bottom to 
be pumped back again into the Chance cone, while the 
water going over the weir is pumped back to the agitating 
jets. 

In the diagrammatic arrangement only one sand sump 
is shown, whereas in the actual installation a main sand 
and water sump and a refuse sand sump are employed. 
The reason for this course is that in order to reduce the 
head on the main sand water pumps the main sand and 
water sump is placed as close up to the clean coal shaker 
as possible, and a refuse sand sump is arranged to take the 
small amount of sand and water that comes from the 
refuse shaker. This refuse sand sump is merely a storage 
tank from which the sand and water are pumped to the 
main sand and water sump for separation. 

As perfect de-dusting of the raw coal is not possible, 
provision has to be made to deal with a small amount of 
under-size material and prevent its accumulation in the 
system. The fine coal and refuse that is not caught by the 
clean coal shaker and refuse shaker respectively is carried 
with the sand and water to the main sand sump. This, 
in effect, acts like another Chance cone, run at a high 
density, and this fine material floats on the top of the sand 








and water mixture. On shutting down; the sand is at the 
bottom of the ‘sand sump with the fine ‘coal on top of it 
and the water above that. In the diagram a slurry dis- 
charge pipe fitted with a valve will be noticed projecting 
into the sand sump, the level of the slurry pipe being just 
above the sand level when the plant is at rest. On this 
valve being opened at the end of each shift, the fine 
material is run out of the system. The very finest slurry 
which will not settle in the sand sump is carried to the 
water sump where it either settles and is removed by the 
slurry drains as’ required or is carried away to waste by 
the small amount of water that is continually overflowed 
to keep the water free from contamination. In order to 
reduce the amount of fines to be dealt with by these 
methods to small quantities, a certain proportion of the 
water discharged from the cone is by-passed over a slurry 
screen mounted alongside the refuse shaker. 

We understand that the loss of sand in the operation of 
this plant amounts to only about 1 lb. per ton of coal 
cleaned. The class of sand is not of very great moment, 
and depends mostly on the convenience of supplies, but 

















CLASSIFIER COLUMN AND REFUSE GATES 


it should not contain more than 15 per cent. of fines below 
80 mesh. 

The extent to which the coal is cleaned may -be judged 
by the fact that raw coal containing 16-4 per cent. of ash 
is reduced to 2-88 per cent. of ash, and that no measurable 
amount of “ sinks ’” can be found in the coal or “ floats ” 
in the refuse, when the products of the Chance washery 
are tested in a liquid of 1-5 specific gravity. 








Rural Water Supplies. 


At the annual meeting of the British Waterworks 
Association, two papers on Rural Water Supplies were 
presented. The subject has always been one of great 
interest, and that interest is enhanced at the present time 
by suggestions that the provision of rural supplies should 
be undertaken as a relief of unemployment. We, therefore, 
reprint parts of both papers. 


POOLING OF SUPPLIES, OR “THE GRID” 
IN MINIATURE. 
From a paper by Mr. T. Marsland. 


Having dealt with the necessity for the keeping of 
dependable records of yield, consumption, waste, &c., 
together with the problems of administration, there is 
bound to arise sooner or later the question as to whether 
the present supplies are adequate to meet future demands. 
Should the answer to this question be in the negative, 
it would be wise policy on the part of the authorities 
to make a hydro-geological survey of their areas and 
consider their potential future water requirements. In 
this work the geologist, medical officer, and analyst will 
work together, after which the engineer will attend to 
the problems of collection and distribution. The autho- 
rities may probably find themselves limited to certain 
areas. Should these areas be situated in a part of the 
country where there is an abundance of water they may 
find that certain areas, including large streams, are already 
in the areas appropriated by distant towns, and that they 
are thus prevented from abstracting any percolating water 
feeding the streams in these areas. 

It must be recognised at the outset that the towns 
are yearly extending their sources of supply, and it is, 
therefore, not inconceivable that in the near future the 
sources left for development by rural authorities will 
be very meagre if they have not already protected them- 
selves, or they may be forced to obtain their supplies 
from sources remote from their villages, thus adding to 
the schemes. The rich gathering grounds, or watersheds, 
are rapidly being appropriated by the towns, and once 
these towns become possessed of local Acts, the rural 
areas within their watersheds will be at their mercy. 
This statement is not meant to imply that the towns have 
no right to come to the country districts for their water, 
but cases are known where large authorities have inserted 
clauses in their Bills, which, if they had been put into 
effect, would have left the waterworks of a smaller autho- 
rity high and dry and without any remedy. This position 
of affairs is manifestly unfair to small authorities, as 
the cost of the opposition to such clauses in a Bill may 
mean a heavy increase in the local rates. A tentative 
suggestion is put forward that the cost of opposition 
should be borne by the party against whom the decision 
is given, as if it is thought that a fair case can be made 











out vy the opposing authority, it is reasonable to assure 
that the promoters would be alittle more considerate 
when drafting the clauses, and it would relieve the smaller 
authorities of expense incurred in protecting their own 
interests against the action of the larger authorities. 

The supply required by rural districts is an infinitesimal 
amount in comparison with town’s requirements, conse- 
quently the cost of head works and mains is reduced 
in like proportion if the smaller works were designed 
on the principle of utilising the source of supply to fullest 
capacity. 

o one will deny that in the past the “ pevochial” 
or ‘‘ dog-in-the-manger” attitude has predvuminated 
in many country districts, and even to-day it is very far 
from dormant. The grouping of supplies has been advo- 
cated for forty years or more, but the parochial spirit 
dies hard. It is only since the passing of the Local 
Government Act of 1929 that it is beginning to be recog- 
nised that this spirit has got to go in the interests of 
the majority. 

A great drawback to the extension of existing schemes 
arises from the lack of foresight when the original works 
were constructed. Members of local councils are, in the 
main, generally reluctant to expend money on pipes of 
adequate size to meet their own future requirements, 
let alone for extensions beyond their own boundaries. 
Cases have been known where the engineer proposed 
certain sizes of pipes, only to be ridiculed as being 
optimistic as to the future development of the district, 
the result being that against his advice the sizes were 
cut down. In one particular case the scheme was cut 
down in this way, and before it had been in operation a 
year an extension was required over a distance of 14 
miles, and within two years it was again extended for 
a@ further 2 miles, due to rapid trade and residential 
requirements which had even surpassed the expectations 
of the engineer, optimistic though he was. This scheme 
is now being worked at its maximum capacity, leaving 
little or no margin for the inevitable further extension 
and the decrease in carrying capacity of the -mains 
later on. 

Many other instances could be quoted of a similar 
character, which go to prove the necessity for such an 
Act as that of 1929, but it requires the determination of 
the authorities concerned to apply those provisions which 
will be for the ultimate benefit of their districts as a whole. 
This Act also provides powers for a certain amount of 
assistance to be given by a local authority to its con- 
tributory parishes, by enabling water, sewerage, and other 
schemes to be assisted from the general district rate 
(Section 56), also the county councils may make grants 
(Section 57), but it remains to be seen how far this 
Act will be beneficial to the smaller parishes without 
further powers of compulsion. Many questions of a 
debatable and controversial nature are raised, which 
makes any forecast at the moment premature. 

The provisions of this Act have much to recommend 
them, as they provide means of assistance which can be 
controlled by authorities having power to enforce condi- 
tions which can bring about the maximum economical 
working of schemes of water supply, &c. Local authorities 
must, however, play their part conscientiously, as_ it 
would be unreasonable for parishes to expect help from 
the county councils, or even the district councils, where 
those parishes have failed in the past to help themselves ; 
quite naturally their fellow contributory parishes would 
be justified in objecting to assist such parishes, as they 
would probably be paying a deficiency rate as a special 
expenses rate on their own scheme, and would then be 
called upon to assist the defaulting parishes by an increased 
general (including the county council precept) rate, 
which, on the face of it, would appear unfair. Thus, as 
before stated, the whole procedure bristles with debatable 
points, but an equitable solution may be found by 
co-operation in the matter of sources of supply as well 
as those of finance. 

A possible financial solution may be found by firstly 
recognising the economic limit of the special expenses rate 
for a particular parish; secondly, a contribution from 
the general rate of the district, and thirdly, a contribution 
by the county council. 

Whilst recognising the fact that a water grid for the 
whole country may not be a practical proposition at the 
present time, it cannot be denied that the grouping of 
rural supplies is bound to come. This may be termed the 
“miniature grid system,” and there is no doubt that 
with proper direction it is the solution to the supply of 
water to many country districts. This suggestion is 
not new, as it has been advocated for over forty years, 
and has been in operation in several districts for thirty 
years or more. 

As both county and rural councils now have it in their 
power to assist financially the poorer parishes, the question 
is simply—Will they use it without compulsion ? 

Whilst on the question of assistance for water and 
other schemes, one important fact emerges—that is, 
grants from the Exchequer in respect of de-rating under 
the 1925 Act are gradually decreased in amount and 
that in 1947 they will cease altogether. 

It follows, therefore, that small rural areas working 
under the old parochial system will be particularly hard 
hit if they do not receive some assistance from their more 
wealthy neighbours. 


sé 


Can Water Suppty CHARGES BE EASED ? 


It has been suggested that the Ministry of Health could 
further assist water supply schemes by extending the loan 
period for a longer term than thirty years, which is the 
present maximum limit, although it is pointed out that 
where local Acts are obtainéd the authorities are not in 
these cases limited to so short a term as thirty years. 

The writer has come across distribution schemes con- 
structed between forty and seventy years ago which, in 
spite of the mains being in Class 1 roads, are still in good 
condition and appear good for many more years’ service. 

Where permanent works in the nature of cast iron mains, 
reservoirs, tanks, &c., are concerned, surely it is not 
unreasonable to argue that the loan period should be at 
least equal to that all6wed on housing schemes, namely, 
sixty years. A comparison of the life of water and housing 
schemes would, in the opinion of the writer, result in 
favour of the water schemes, as the supervision and specifi- 
cation for the manufacture of pipes and waterworks fittings 
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is markedly superior to those of building materials used 
in such housing schemes. 


SUMMARY OF CONCLUSIONS. 

In the opinion of the writer :— 

(1) The sanitary authority should (with the exception 
of large water undertakings) have control of water supplies 
in rural districts in preference to small owners, especially 
those without statutory powers. 

(2) Proper means of recording collected supplies, con- 
sumption, and the prevention of waste is sound economy. 

(3) Schemes should be grouped so as to afford full-time 
chargemen, and the remuneration should be such as to 
attract efficient persons for such positions. 

(4) Regulations, without being tyrannous, should be 
such that they are capable of safeguarding the supply 
and capable of enforcement by responsible officials. 

(5) The grouping of parishes for the purposes of water 
supply should be promoted wherever possible in the best 
interests of efficiency and economy. A hydro-geological 
survey of the area should be undertaken by co-operation 
between the geologist, analyst, medical officer, and 
engineer. 

(6) The Local Government Act’ of 1929 provides means 
of relieving, the financial burdens of small water supply 
schemes. These provisions, however, are purely 
“ adoptive,” and it remains to be seen how long it will 
take to get rid of the “‘ parochial system ” which is deeply 
ingrained in many rural authorities. Had these pro- 
visions been compulsory, the problems of water supplies 
would have been very much nearer a solution than they 
are at the moment. 

The question is: Will either the Rural or County 
Councils, or both of them, without compulsion, use the 
powers conferred upon them by this Act ? 

(7) Greater assistance in the form of longer loan periods 
for water schemes by the Ministry of Health would tend 
to expedite rural water supply schemes. 

(8) De-rated areas will, after 1947, have reached the 
end of Exchequer grants in respect of their decreased 
revenue due to de-rating. Therefore any further expendi- 
ture will increase the rates to a greater extent than would 
have been the case in pre-de-rating days, unless the 
district has so developed that its increased rateable value 
will compensate for this loss. 


HYDRO-GEOLOGICAL SURVEYS. 
From a paper by Mr. Edgar Morton, Specialist Lecturer on 
Engineering Geology in the Victoria University of 
Manchester Municipal College of Technology. 


In his paper on this subject Mr. Marsland has dealt with 
many of the problems of rural water supplies, mainly from 
the administrative aspect. Doubtless he has raised a 
number of debatable points, but the main issue of his 
paper is to indicate the necessity of co-operation, in regard 
to water supply, of the smaller authorities for the benefit 
of rural areas as a whole and to ensure the fullest economic 
utilisation of our water resources. Mr. Marsland has 
drawn on his wide experience in rural districts to demon- 
strate the value of such co-operation on the one hand, 
and the unfortunate results, both in regard to finance and 
reliability of supplies, of the non-co-operative parochial 
system, on the other hand. The purpose of the present con- 
tribution is to demonstrate the principle that successful 
co-operation by rural authorities, both on the engineering 
and administrative sides, involves as a primary factor a 
local hydro-geological survey of the water resources of 
rural areas. 

The passing of the Local Government Act of 1929 marks 
the beginning of a new era so far as rural authorities are 
concerned, but it is apparent, if these authorities are to 
take fair advantage of the new facilities afforded by this 
Act, that the parochial system must go and co-operative 
systems of appropriating and distributing water ensue, 
serving areas the limitations of which will be largely 
governed by local cultural and hydro-geological con- 
ditions. In certain districts these conditions are such that 
the water supply situation can only be adequately met 
by the establishment of joint water boards with wider 
scope and powers than those possessed by rural district 
councils. 

In illustration of the general principle mentioned 
above the writer deals with three type areas, chosen so 
as to be fairly representative of the various hydro-geological 
conditions which occur throughout the country. These 
type areas are as follows :— 


District A.—Typical of the Pennine areas of the North 
of England and composed of strata belonging to the 
Carboniferous Formation. 

District B.—Typieal of the Midland counties and com- 
posed of strata belonging to the Triassic Formation. 

District C_—Typical of the Eastern, South Midland and 
Southern counties and composed of strata belonging to the 
Jurassic and Cretaceous Formations. 

The position with regard to rural supplies in District A 
may thus be summarised. The authorities on the central 
limestone tract are generally in an unfavourable situation 
and must look to the Millstone Grit strata forming the 
margins of the district for a really satisfactory source of 
supply. The resources of water in the Millstone Grits 
vary locally according to the hydro-geological conditions, 
some of the existing supplies being ample and many of 
them inadequate, but it cannot be contended that the 
reserves in these strata are being utilised to the advantage 
of the whole district. The problems of rural supply in 
this district can only be satisfactorily solved by the 
ultimate establishment of joint schemes. 

A scheme necessary for District B would appear to lie 
beyond the individual seope of any one of the rural district 
authorities lying on the central plain. Nevertheless, the 
western tract of sandstone, and the more limited tract 
south of the river on the north, are the only natural and 


reliable resources available to these authorities, but the | po 


extent of the plain is such that if these resources are to be 
economically developed for the benefit of the whole district, 
..and if the further incursion on the north and north-east 
of the relatively more expensive supplies from large out- 
side undertakers is to be prevented, it would appear that 
the establishment of a large central authority in the nature 
of a joint water board is necessary. Such a scheme has, in 
fact, recently been propounded on _ hydro-geological 





grounds for this particular district, and has been favour- 
ably received in principle by the various authorities 
concerned, and it now remains for the engineers to present 
the engineering and financial details upon which the 
fructuation of the scheme will finally depend. 

The position of the rural districts situated on the plains 
concerned in District C may be summarised as follows :— 
Those villages situated adjacent to the eastern and western 
margins of the plains can readily obtain supplies of water 
from the pervious beds forming these margins. The 
remaining villages on the plain are very unfavourably 
situated, geologically speaking, and few of them can 
afford, individually, to bring water from the marginal 
tracts of pervious beds, while the cost and risk of sinking 
deep bore-holes through the shales to the pervious beds 
is generally prohibitive. In the absence of co-operation 
with their neighbours, and especially those more favour- 
ably situated villages along the margins who may already 
have appropriated the best sources of supply from the 
adjoining pervious strata, they are compelled to rely upon 
rain water or upon superficial supplies from local sands 
and gravels, which are often scanty in quantity and lacking 
in quality. These conditions apply, subject to modifica- 
tion by local geological circumstances, throughout the 
country to those districts occupied by the Jurassic and 
Cretaceous strata. 

There are perhaps no better examples than these wide 
plains, underlain by great thicknesses of impervious strata, 
of the need for joint schemes of public water supply. 
There are, in fact, & number of such schemes operating 
efficiently at the present day, in the more progressive 
districts ; several are controlled by private companies 
and the remainder by local authorities. In less progressive 
or sparsely populated areas the need for such joint schemes 
is strikingly apparent. 

The conditions in regard to public supplies of water in 
the three districts described above may generally be 
regarded as typical of a large portion of the country 
occupied by strata ranging in geological age from the 
Carboniferous to the Cretaceotis. Not only do these con- 
ditions indicate the pogrom for joins schemes of eer 
supply, but they show the need for a hydro- gical 
survey of the water sources of a district, eectving the 
co-operation of thé engineer, the practical geologist, the 
medical officer} and the analyst, before such schemes can 
be effectively formulated. Only by such means can the 
water resources of a district be fairly allocated and fully 
utilised; and the danger of areas containing valuable 
reserves being left untouched and falling within the 
statutory limits of supply of the larger undertakings be 
avoided. 








Electrical Plugs and Sockets. 


THE heavy-duty plug and socket shown in the accom- 
panying illustrations have been designed by A. Reyrolle 
and Co., Ltd., of Hebburn-on-Tyne, for use with lengths of 
cable connecting portable apparatus, operating in the 
open, to a source of supply. Accidental contact with the 
live parts is impossible, and a scraping contact, as pro- 
vided on all the makers’ plugs and sockets, gives a sound 











PLUG AND SOCKET FITTING 


earthing conriection between the two units which are 
fitted with earth terminals. The contact pins, which are 
claimed always to remain true, are effectively shielded 
and protected by a brass casing. They are slotted axially 
and sprung slightly outwards in order that they may make 
perfect contact with the tubes, which are self-aligning and 
recessed well below the surface of the moulding to prevent 
short circuiting or accidental contact. As the casings are 
composed of brass or aluminium, they are immune from 
rust and there is ample room within them for makin; 
cable connections. The plugs are fitted with bell-mouthed, 
water-tight cable glands, which provide a firm grip for 
the cable, and prevent wear and tear at the most vulnerable 
int. 

The names “‘ outlet” and “inlet” have been applied 
to the plug and socket connectors at the source of supply, 
and at the apparatus respectively. The outlet plug and 
inlet socket are fitted with contact pins and the outlet 
socket and inlet plug with contact tubes, an arrangement 
which ensures that exposed contact pins are never alive, 
and which consequently eliminates the risk of shock. A 
plug and socket may be tightly clamped together by means 





of a screwed coupling ring, which makes the joint between 
them waterproof, and prevents accidental withdrawal ; 
whilst the interior of any fitting exposed to the weather 
may be protected by a brass cap, which can be screwed 
over the orifice. A small draining hole is provided in 
each ring and cap to prevent the accumulation of water 














OUTLET PLUG AND SOCKET 


inside the upper edge. The flanged aluminium base 
which serves for attaching the fitting to the apparatus or 
point of supply may be drilled at the end or on the under- 
side for the reception of conduit up to 1}in. diameter. 








An Electric Thermal Storage 
Installation. 


In the new control room and offices at Bankside for the 
South-East England Electricity Scheme, the heat require- 
ments for warming the building and for the hot water 
supply are provided from an electric thermal storage 
system. A horizontal storage cylinder, 6ft. in diameter 
by 20ft. long, is installed, as illustrated herewith, and in 
it ate accommodated four banks of immersion heaters, 
having a total rating of 160 kW. These heaters are con- 
trolled through a switch panel comprising one 380-ampére, 
triple-pole, main in contactor switch, with overload 
releases and shunt trips coupled to four 60-ampére, triple- 
pole contactor switches. A tite switch is also incl ; 
The ing is warmed continuously ti hout the 
twenty-four hours. Current is available for twelve hours, 
and the ity of the storage provides the heat require- 
ments di the remaining peak period. The maximum 





ELECTRIC THERMAL STORAGE CYLINDER 


temperature to which the water is stored is 230 dog. Fah., 
and the supply of this high-temperature water to the 
warming system, in which the maximum permissible 
temperature must not exceed 110 deg. Fah., is automatic- 
ally controlled through a magnetic type modulator 
working in conjunction with a multiple type thermostat 
situated in a key position in the circulating system. The 

uilding is warmed generally on the panel system. The 
pipe coils are embedded in the ceiling, and there are 
approximately 1000 square feet of panel surface. A storage 
cylinder with a capacity of 300 gallons is provided for 
the hot water supply, and is fitted with immersion heaters 
rated at 10 kW. The thermal storage system, panel 
warming, and hot water service were installed by Richard 
Crittall and Co., Ltd. 








New L.M.S. Luggage, Parcels and 
Motor Car Vans. 


THERE has recently been put into service on the L.M.S. 
Railway a new type of vehicle, illustrated herewith, 
designed to carry a wide range of traffic, such as ordinary 
luggage, parcels, pigeon, fruit, scenery, and motor cars. 
‘The vans are straight-sided and built with a semi-elliptical 
roof. At each end are double folding doors with loading 

lates to facilitate the loading of motor cars, scenery, &c. 
0 pairs of double doors on each side are provided for 
loading from the platform. Along each side of the interior 
ate arranged two rows of folding shelves for loading 
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pigeon crates, fruit baskets, and so forth. The framing 
is of teak with steel-panelled sides and roof, and the floor 
is composed of fireproof material laid on galvanised, 
dovetailed, steel sheeting. Drain holes are arranged at 
frequent intervals for cleaning down purposes. Electric 
lighting is provided by sunk roof fittings protected by 
wire frames against damage by acenery, é&c., during loading 
and unloading operations. The underframe i is constructed 
of rolled steel channel sections, and the two bogies are 


extinguished in the explosion chamber. Re-loading is 
done by screwing a new fuse link on the end of the con- 
tact rod, removing the top hood and pushing the contact 
down with a ramrod until the fuse engages with the 
stationary contact. 

Sunilar fuses are being developed at the B.T.H. Com- 
pany’s Willesden works for 66 kV and 33 kV, and par- 
ticularly for use in connection with small-capacity power 
transformers connected to overhead lines. The fuses are 











INTERIOR OF 
of the standard L.M.S. four-wheeled type. The leading 
dimensions are as follows : 


Lengie over body 42ft. lin. 


Length over buffers i 45ft. 8in. 
Width over body outside... Sit. 6in. 

Clear width inside between wheel racks | Tit. 6$in. 
Height inside at centre .. : 7ft. 10in. 
Centres of bogies 25ft. Gin. 
Journals .. , 9in. x 4in. 
Tare weight 25 tons 








Oil Blast Fuses. 





THE efficient. performance of the latest oil blast explo- 
sion chamber associated with circuit breakers has led 
to the use of this device as a 132-kV fuse. Fuses of this 
type developed by the B.T.H. Company have been tested 
at the Kirkcaldy “‘ grid” sub-station by the Central Elec- 
tricity Board and short circuits involving the interruption 





Om BLAST FUSE 


of 500,000 kVA are said to have been dealt with. As 
shown in the accompanying illustration, the device con- 
sists of a porcelain shell, which is covered at the bottom 
by a steel plate to which a moulded bakelised paper explo- 
sion chamber is bolted face downwards. The plate also 
carries the stationary contact and a magazine, below it, to 
accommodate twelve blown fuse caps, whilst at the top of 
the porcelain bushing there is a hood which contains a 
compression spring and which forms a guide for the moving 
contact rod. The fuse itself consists of a copper wire 
inside a glass tube with ferrules at each end. One end is 
screwed into the contact rod while the other end engages 
with the stationary contact which is of the spring collet 
type designed to hold the rod against the opening spring. 
The bushing shell is about half filled with oil to a level 
just above the top of the explosion chamber. When the 
copper fuse wire blows the glass is shattered, the rod 
released and raised at a speed of about 25ft. per second 
by the compression spring, while the arc drawn between 
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primarily intended to protect lines against shut-downs 
in the event of transformer failures. Short circuits, 
representing about ten times full load, are cleared, but 
the fuses will not blow on the occurrence of a low-tension 
fault, which must be cleared by the low-voltage circuit 
breaker. For 132 kV, 66 kV, and possibly 33 kV, these 
oil blast fuses are cheaper than the equivalent oil circuit 
breaker. Other advantages claimed are that the opera- 
tion is so rapid that the overhead line protective gear is 
not affected by transformer faults, and that for the same 
reason the stability of the system is not impaired. On the 
other hand, it is impracticable te arrange for automatic 
re-closing, and it also takes appreciably longer to reload 
the fuse than it does to re-close an oil cireuit breaker. 
For these reasons the application of the oil blast fuse 
is in general confined to relatively small transformers. 








A High-Speed Wire-Drawing Bench. 





A MACHINE for drawing fine wires at exceptionally high 
speeds, which has just been produced by W. H. A. Robert- 
son and Co., Ltd., of Lynton Works, Bedford, is illus- 
trated by the accompanying engraving. As will be seen, 
it is of the horizontal double-cone type with the die-box 
between the cones and a reeling spindle above. It ‘is 
intended for drawing ferrous and non-ferrous metals of 
from 30 to 50 8S.W.G. at speeds up to 5000ft. per minute, 
and winding the wire on to spools of from lin. to 4in. 
core diameter by lin. to 4}in. traverse. The spools can 
be wound either tight and hard or loosely for annealing. 

The makers mention the following twelve points as 
being outstanding features of the machine :-— 

(1) Variable speed ratio of 50 per cent., giving spooling 
speeds of 2000ft. to 4000ft. per minute at will, whilst the 
machine is running. 

(2) Easily operated starting gear, allowing dies to be 
quickly and easily th up. 

(3) Patented figure 8 system of stringing-up, which 
utilises all the cones as drawing cones—there are no idlers. 
It is considerably easier to thread up and allows of a cone 
step width double the amount usually provided. The 
wire is traversed across the cones to prevent cutting-in, 
so that the extra surface is available to reduce wear of 
the cones. 

(4) The figure 8 stringing-up system enables a die-box 
to be used, which has several important advantages. 
Each die can be adjusted separately in any plane and set 
exactly at right angles to the wire. This is a most impor- 
tant feature, and reduces the wear of the dies and their 
tendency to wear out of round to a marked extent. 
The wire cannot touch anything but the die on its way 
from cone to cone. The lubricant is carried to the die 
by a miniature fountain in front of each die, through which 
the wire runs. The wire cannot be drawn through an 
accumulation of dirt on its way to the die, and small pieces 
of wire and dirt falling into the tray do not find their way 
into the lubricant tank, as m most machines. 

(5) In the spooling gear the wire itself is not used to 
operate any gear for changing the spool speed ; therefore, 
the wire tension can be set as desired and maintained 
throughout the whole filling of the spool. The adjust- 
ment. of speed per layer can be varied by infinitely small 
amounts and can always be correctly reset to. suit any 
particular size of wire by adjusting to a divided scale. 
The starting speed for a fresh spool can be reset exactly 
to an adjustable stop. 

(6) Stretch in the spooling drive is automatically taken 
up with # spring-loaded jockey pulley. 

(7) The lay of the wire on the ol remains constant 


added. 


Spools with an inside to outside diameter ratio 
up to 2 to 1 can be accommodated. 

(8) The width of the traverse can be instantly adjusted 
within fine limits whilst the machine is running. 

(9) The wire on the drawing cones is traversed slowly 
across the face of the cone and its zone of contact can be 
varied while the machine is running. 


(10) The lubricant is pumped from a removable tank 
underneath the machine through two filter screens to a 
header tank. From there it flows directly to the outlet 
underneath each die. The height of the founts can be 
adjusted as desired. The volume of lubricant is constant 
whatever the speed of the machine. 

(11) A special take-off pulley is provided to give addi- 
tional pull for soft drawing of the larger diameter wires. 

(12) All the belts and mechanism are easily accessible, 
and spooling alterations to suit widely different sizes of 

l can be carried out in a few minutes with semi- 
labour. 

All the shafts in the machine running at over 100 r.p.m. 
po mounted on ball bearings. The drawing cones are 

upported in rubber-lined ho to prevent vibrations 
tas transmitted to them, and all rotating parts are 
dynamically balanced within fine limits. The drawing 
cones are of equal dimensions and are interchangeable. 

Should the machine be left 
spooling shaft automatically stops at the end of the spoo!l- 
ing traverse and prevents damage to the gears through 
overrunning. The automatic traverse can be instantly 

















HIGH-SPEED WIRE-DRAWING BENCH 


thrown out of action and the spooling shaft run at a fixed 
speed if required. The approximate wire speed can be 
read at a glance whilst the machine is running. For 
spooling special wires, the tension can be adjusted by hand, 
and the automatic gear cut out. This is sometimes pre- 
ferable on expensive wires, where the labour cost is not 
vital. 

The machine is designed to suit dies with a constant 
elongation per die, and owing to the copious supply of 
lubricant supplied to the dies, they keep very cool and 
wire can be drawn at the highest speeds for long periods 
without the slightest danger of overheated dies. 

The finishing die, which is relied upon to finish the wire 
dead to gauge and free from scratches, receives correct 
lubrication, together with the other dies, and consistent 
production of a highly finished wire results. The machine 
requires from 4 to 2 horse-power, according to the size 
of wire being drawn. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 

Publications Department of the Institution at 28, Victoria-street, 

London, S.W.1. The price of each specification is 2s. 2d. post 

free, unless otherwise stated. 

BRITISH STANDARD GLOSSARY OF 
AERONAUTICAL TERMS. 


No. 185—1933. A revised and enlarged edition of the 
British Standard Glossary of Aeronautical Terms, which 
was originally issued in 1923, has just been published 
by the British Standards Institution. The Technical 
Committee entrusted with its preparation, under the 
chairmanship of Lieut.-Colonel W. Lockwood Marsh, 
consisted of representatives of the Air Ministry (ineluding 
the Meteorological. Office), Aeronautical Research Com- 
mittee, Patent Office, Royal Aeronautical Society, Royal 
Aero Chab, and the Society of British Aireraft Con- 
structors. The new Glossary is divided into fourteen 
sections as follows :—Aeronautics (General), General 
Motion of Aircraft, Aerodynamics, Heavier-than-Air 
Aircraft, Lighter-than-Air Aircraft, Power Plant, Air- 
screws, Navigation, Instruments and Equipment, Radio- 
communication Apparatus, Armament, Parachutes, 
Ground Organisation and Meteorology. An Appendix 
on Aerodynamic Symbols and Notation is also included. 
The section on Timber which appeared in the previous 
edition of the Glossary has been revised, amplified, and 
issued as a separate publication (No. 491). The Glossary 
contains a list of words in current use in aeroplane and 
airship design and operation, with definitions showing 
the correct meaning and usage. The Glossary has been 
officially adopted by the Air Ministry for use in the Royal 
Air Force, and it. will be distributed among the personnel 
concerned. The price of the new Glossary is 5s. 6d. post 
free, the price of the separate publication on ** The 
Nomenclature of Timber for Aircraft Purposes’ being 
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2-6-0 Engines for the Northern 
Counties Committee, Ireland. 


Four new 2-6-0 superheater two-cylinder simple 
tender locomotives are. being. built in the L.M.S. locomo- 
tive shops at Derby to the.designs of the chief mechanical 
engineer. The engines will be numbered 90 to 93 inclusive. 
The first locomotive and tender were loaded’ up on July 
4th on four-wheeled ‘bogie wagons for conveyance from 
Derby to Heysham—-this being necessary as the loco- 
motives are built to suit the 5ft. 3im. gauge—where 
they will be transferred to the boat for shipment to 
Belfast. On arrival at Belfast, the engine and tender will 


Boiler— 


Barrel 1lft. long, dia. outs. 4ft. 9}in. 


Fire-box— 
Outside .. 


Tubes— 
Superheater elements : 
Large tubes: 21, 5}in. dia. outs. x 
121, ljin. dia. outs. x 12 S.W.G.; 
plates 


7ft. 6in. long, 4ft. 54in. wide 


21, lin. dia. outs. x 9S.W.G. 
7 8.W.G. Small tubes: 
1lft. 43in. between tube 








at a distance of 6ft. 7}in. behind the centre of the bogie 
wheel. The weight on the truck is taken through side 
bolsters, and the bogie check spring arrangement has been 
carefully designed to ensure satisfactory riding. 

The driver's position is on the left- hand side of the cab. 
Tip-up seats are provided and on each side of the cab two 
sliding windows are arranged, with a hinged window on 
each side of the cab in the front plate. 

A steam brake is provided on the engine, the-_power being 
applied to the six coupled wheels only. The brake power 
is controlled from the combination driver’s valve in the 
cab, which is a standard fitting, and the operation of the 
driver’s valve automatically operates the vacuum brake 
on the train. Steam sanding gear is provided at the front 
of the leading coupled wheels, and the front and back of 


Heating surface— 
Tubes: 951-00 sq. ft. 
1080-75 sq. ft. 
Superheater .. 
Grate area .. 
Tractive effort at 85. Per ‘cent. 
B.P.. 


Fire-box: 129-75 sq. ft.; total, 
266-25 sq. ft. 
25-00 sq. ft. 


22,160 lb. 
Engine. 


t. c. q. 
Weight loaded .. 62 10 0 


WEIGHTS AND LEADING DIMENSIONS OF N.C.C. ENGINE 


be unloaded and wheeled-on the quayside, and then be 
taken on their own wheels to the Northern Counties Com- 
mittee shops at Belfast. The accompanying engravings 
show the general appearance and leading dimensions of 
these locomotives. 

The boiler is a modified standard type with a Belpaire 
fire-box, but advantage has been taken to widen the fire- 
box, this course being possible because of the wide pitch 
of the frames to suit the 5ft. 3in. gauge, the result being 
that 25 square feet of grate is available, with a fire-box 
length of 7ft. 6in. outside. The feed water is supplied 
through top feed valves, which are provided on the top of 
the front barrel ring some little distance in front of the 
dome. An exhaust steam injector with 9mm. cones is 
provided on the fireman’s side, and a live steam injector 
with 10 mm. cones on the driver’s side of the engine. The 
superheater is of the standard L.M.S. type. Other boiler 
fittings, such as pop safety valves, water gauge frames and 
protectors: of the railway company’s standard pattern, 
are used wherever possible. 

The two outside cylinders drive on to the middle coupled 
axle. Walschaerts valve gear is provided to operate the 
piston valves, which are 9in. diameter. The lubrication 
to the piston valves and cylinders is by means of a 
‘* Detroit ” lubricator, which is fixed in a suitable position 
in the cab. 

The coupled wheel centres are steel castings. The 
balance weights consist of built-up steel plates, the 
requisite amount of weight being provided by filling in 
between the plates with lead. The axle-boxes are steel 
castings with pressed-in brasses, and the oiling arrange- 
ment at the crown of the box is fed from an auxiliary oil 
box carried on the engine frames. The underkeeps are 
fitted with a spring-carried oil pad. No collars are pro- 
vided on the axles of the coupled wheels, and this fact 
allows the underkeeps to be withdrawn when necessary. 
The leading truck is of the Bissel type. The anchor pin 
is connected to a cross stretcher between the main frames 





the intermediate coupled wheels. The standard type of 
carriage warming apparatus is provided. 

The tender carries 2500 gallons of water and 5 tons of 
coal. A steam brake is applied to all the tender wheels 
and is operated simultaneously with the steam brake on 
the engine. A hand brake is also provided. 








DIESEL ENGINE USERS ASSOCIATION. 


SUMMER MEETING. 


Over fifty members and guests of the Diesel Engine 
Users Association took part in the Summer Meeting 
which was held on Saturday, July 22nd, at Portsmouth. 
On arrival, shortly after 11 o’clock, historic parts of the 
city were visited, after which luncheon took place at 
Driver’s ‘Restaurant, No. 4, The Hard. The President, 
Mr. C. F. Mounsdon, was in the chair, and was supported 
by members of the Committee and Eng.-Rear-Admiral 
Harrison (Ret.), and Mr. C. O. Milton, the joint secretaries. 
At'2 o’clock the party left the landing stage at Gun Wharf, 
H.M.S. ‘“‘ Vernon,” for H.M.S. ‘“‘ Dolphin,” where sub- 
marines of the “‘L’”’ class were inspected, under the 
guidance of naval officers, who explained the machinery 
arrangements and the diving and surfacing operations. 
Considerable interest was taken in a display of the Davis 
submarine escape apparatus in a test tank. This apparatus 
is now, we understand, fitted to submarines, two escape 
hatches being provided which are only used for this 
purpose. It consists of a rubber bag attachment which 
is strapped to the shoulders of each man and carries a 
supply of oxygen with a mouthpiece, a CO, absorbing 
canister, a nose clip, and water-tight goggles. The main 
oxygen cylinder is designed to give an endurance of about 
thirty minutes, at a depth of 200ft., while two emergency 





oxygen cylinders together provide for a further fourteen 


‘| minutes. 


Assuming it is desired to leave a sunken submarine, a 
strengthened collapsible canvas tube is attached to the 
escape hatch and stowed below it, and is so lashed as to 
extend to within a few feet of the deck. The rubber bag 
attachments, which also serve as floats, having been put 
on by the officers and crew, and oxygen breathing having 
been begun, the compartment is flooded until pressure 
equalisation occurs, The first man to leave dips under 
the mouth of the tube and floats up into the air bubble, 
opens the hatch and escapes. The remainder, who have 
climbed out of the water into the air trapped outside the 
tube, so as not to become exhausted by the cold, then get 
under the mouth of the tube one by one and so away. 

Constant and rapid progress is being made with the 
system, and although the necessary cycle of operations 
is vastly more complicated than that required for the 
parachute, a very large measure of success has. been 
obtained. 

Later in the afternoon, H.M.S. “ Victory,” in the Ports- 
mouth Dockyard, was inspected, interest being added 
by the presence of the Fleet at the Dockyard in connection 
with the Naval Week. After tea at Driver’s Restaurant, 
a vote of thanks was given to Eng.-Rear-Admiral Hope 
Harrison, and to Mr. F. A. Greene, the treasurer, for the 
excellent arrangements which had been made and sv 
suceessfully carried out. London was again reached 
about 7.30 p.m. after a very interesting day. 








SIXTY YEARS AGO. 


Sixty years ago the working of locomotives on roads— 
or, a8 we would now put it, of mechanically propelled road 
vehicles—was governed by the Acts of 1861 and 1865. 
The earlier Act prescribed tolls, limited locomotives to 7ft. 
in width and 12 tons in weight, and regulated the speed 
to not more than 10 miles an hour in country places and 
to 5 miles an hour in towns. The Act of 1865 repealed 
some of the sections of the Act of 1861. It extended the 
permissible width to 9ft., and the weight to 14 tons, but 
reduced the limiting speeds to 4 and 2 miles an hour respec - 
tively in country places and towns. It also provided that 
three persons should be employed to drive a locomotive 
four, if more than two wagons were attached to it-—and 
that one of them should precede the locomotive at a 
distance of 60 yards with a red flag in his hand. Power 
was given to any person with a horse to require the loco- 
motive to stop. A Select Committee was appointed to 
inquire into the working of these Acts, and in our issue of 
August Ist, 1873, we published its report. The use of 
steam-propelled engines on the roads of this country was 
rapidly growing. Two firms reported to the Committee 
that between them they had supplied about 1500 such 
engines to British users. It is not, however, to be thought 
that all these engines were designed primarily for traction 
purposes. Many, perhaps most, of them were ploughing 
and other agricultural engines, which took to the road only 
when moving from one farm to another. The restrictions 
imposed by the Acts of 1861 and 1865 and the modifica- 
tions which the Committee of 1873 proposed in them 
ought to be looked at in light of that fact, and not as 
being primarily directed against the development of 
mechanical road transport. Opposition to the use of 
steam engines on the roads was advanced by many 
persons who feared the danger which they would cause 
to horses and carriages or the damage which they would 
inflict on the roads and bridges. The Committee dis- 
missed the alleged danger to horses with an expression of 
its opinion that most horses would soon get used to road 
locomotives. : On the question of damage to the roads, 
the Committee took a very liberal view. It held that in 
many instances the passage of engines over well-made 
roads did little or no harm and might even benefit them 
by consolidating them. On other roads which, it was 
alleged had been damaged, it found that the damage had 
been caused by the increased amount of traffic, and would 
have been produced in any event, if the traffic had been 
horse-drawn instead of being operated by steam engines. 
The Committee would not meet the objectors under this 
head further than by laying down a minimum width for 
tires, starting with 4in. for a wheel weight not greater 
than 3 ton. As regarded bridges, the Committee was 
*| equally broadminded. It desired to see repealed regula- 
tions which made anyone responsible for damage to a 
bridge caused by taking over it a load hauled mechanically, 
but which freed the same person from all responsibility 
if he damaged the bridge by the same load if it were hauled 
by horses. It also made enlightened suggestions in other 
directions, such as the removal of restrictions on the 
hours between which road locomotives might be worked. 
It was, however, cautious as regarded increasing the speed 
limits. It would not go beyond 3 miles an hour for heavy 
locomotives—exceeding 6 tons in weight—and “the 
ordinary speed of vehicles drawn by horses”’ for loco- 
motives not exceeding 6 tons, provided they “ made 
no sound from the blast and consumed their own smoke.” 
It recommended the abolition of the red flag, but urged 
that the man—or boy—who was detailed to-carry it 
should still precede the engine, with the object of assisting 
horses to pass it. 








Because of the fact that Easter fell this year in April 
and was in March last year, the Ministry of Transport 
railway statistics for the ‘calendar month of April and for 
the four weeks ended April 22nd, showed an increase, 
when compared with the corresponding period of 1932, 
of 5-0 per cent. in the number of passenger journeys, 
and of 21-4 per cent. in the receipts. The tonnage of 
freight traffic fell, however, by 9-9 per cent., and the 
receipts by 10-4 per cent. The freight train miles were 
reduced by 7*7 per cent., whilst the average train load 
decreased by 122} to 118} tons, and the net ton-miles 
per engine-hour from 453} to 4423. We suggest that the 
greater increase in passenger receipts over passenger 
journeys was due to the introduction of the new 
‘“‘ summer ” return tickets. 
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Glass Bulb Rectifiers on L.M.S. Railway. 


LTHOUGH it has long been pretty obvious that sooner 

or later mercury are rectifiers would be very widely 
employed for converting A.C. into D.C., progress in the 
field of electric traction and heavy electrical engineering 
generally has been practically confined to the past ten 
years. During that period rectifiers have met with wide- 
spread favour in various directions, and are now to be 
found in many traction and other sub-stations in this 
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FIG. 1—LIVERPOOL- SOUTHPORT LINE, L.M.S. 


country and elsewhere. It is common knowledge that 
long before the metal-cased apparatus came into pro- 
minence the Hewittic Electric Company, of Hersham, 
Walton-on-Thames, was making glass bulb rectifiers, 
which offer the important advantage of simplicity. The 
steady progress they have made has been recorded from 
time to time in the columns of THE EncrveEr. In 1925 

















FIG. 2—RECTIFIER UNIT 


we described the City of London Electricity Supply Com- 
pany’s glass bulb rectifier sub-station, which marked the 
entry of this class of apparatus into the larger capacity 
sub-stations. Three years later we gave particulars of 


the Evelyn-street rectifier sub-station at Shoreditch, the 
capacity of which is now no less than 5700 kW—the 
largest output of any sub-station of the kind. A glass bulb 


i 


was described in 1930. But perhaps the most interesting 
development of all is the recent use of the Hewittic Com- 
pany’s rectifiers for electric railway work. 

On the L.M.S. railway they are being employed on the 
Liverpool—Southport and Manchester—Bury lines. In the 
former case the rectifier sub-stations are at Wicky Dale 
and Hillside, indicated on the map, Fig. 1. Each sub- 
station has a normal capacity of 2000 ampéres at 600 volts, 
but is capable of supplying 2500 ampéres for two hours, 
4000 ampéres for ten minutes, and 6000 ampéres momen- 
tarily. At each sub-station the equipment consists of 
eight rectifier bulb units, fed by a 3/12 phase trans- 
former connected to a 7500-volt, 25-cycle system, and 








isolation. In addition to this equipment oil-immersed 
equalising choke coils are connected in the anode circuits 
of each bulb to ensure correct load distribution between 
the parallel connected bulb units, and each bulb has 
starting and exciting circuits, and a cooling fan below it. 
Swing doors at the front ‘of the cubicles give access to all 
the parts. 

On the Liverpool—-Southport line the units are placed 
back to back, as shown in Fig. 3, whilst on the Manchester-— 
Bury line they face each other, and there is a gangway 
between them. Owing to the high voltage in the latter 
case, each bank is enclosed by a grille, which also protects 
the high-speed circuit breaker, which controls the bank 
output. The A.C. bus-bars are at the top of the cubicles, 
and the positive D.C. bars at the bottom. Each bulb unit in 
a bank is a self-contained unit, with its own auxiliary gear 
and with means for ready isolation. Any bank can be run 
with any number of units in service. As indicated in the 
diagram of connections, Fig. 4, the twelve-phase output 
from the transformer secondary is taken to two sets of 
six-phase bars above the rectifier cubicles. Each rectifier 
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although the railway track is at present worked at 600 
volts, it will be possible to raise the pressure to 750 volts 
at a later date. 

On the Manchester—Bury line all the current necessary 
for working the trains is supplied by six rectifier banks, 
divided equally between the two sub-stations, one at 
Victoria and the other at Radcliffe. No other converting 
plant is employed. Each bank has a normal capacity of 
1000 ampéres at 1200 or 1500 volts, but capable of giving 
1250 ampéres for two hours, 2000 ampéres for ten minutes, 
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bulb unit therefore actually works as a six-phase unit, 
and as many units as desired can be connected in parallel 
with each group of bars. In the case of the Manchester— 
Bury equipment three units are connected to each set of 
bars, as shown in the diagram, Fig. 4; whilst on the 
Liverpool—Southport line there are four. From the bars 
the supply to each unit is taken through the fuses, and the 
equalising chokes to the bulb anodes. The positive supply 
is, of course, obtained from the bulb cathode, and the 
negative connection is taken from the neutral of the main 





and 3000 ampéres for short periods. Each 1000-ampére 
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Fic. 4—DIAGRAM 


bank comprises six rectifier bulb units, fed by a 
3/12 phase transformer. In this case the incoming three- 
phase supply is given at 11,000 volts and 50 cycles, and 
although at present the D.C. supply is given at 1200 volts, 
if desired it will be possible to raise the voltage to 
1500 merely by altering the main transformer tappings. 

The illustration, Fig. 2, shows one of the eight rectifier 
units forming part of a 2000-ampére bank, and consisting 
of a bulb and its auxiliary gear enclosed in a sheet steel 
cubicle. This auxiliary gear includes one quick acting 
fuse per anode and an isolating link controlling the out- 
put from the cathode, giving together individual protec- 





equipment made for the Melbourne electric tramways 
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OF CONNECTIONS 


the exciter circuit is derived from an auxiliary winding 
on the main transformer. 

Rectifier banks are put into operation by closing the 
E.H.T. switch, which controls the primary supply to the 
transformers. An electro-magnet outside each bulb then 
causes a flexible connection inside the bulb to establish 
contact with the mercury pool. The electro-magnet is 
then de-energised and the starting electrode is released, 
thereby producing the initial spark needed to start the 
equipment. The twelve-phase supply to the rectifiers 
gives a more perfect D.C. than is obtainable with a smaller 
number of phases, and experience gained with this form 
of {connection on electric tramway and trolley omnibus 








98 


THE ENGINEER 


Juty 28, 1933 











systems is said to have proved that filter circuits are 
unnecessary. The following overall efficiencies were 
obtained on test, and take into account the transformer, 
rectifier, and auxiliary losses :— 
2000-Ampére Equipments on the Liverpool—Southport Line, 
600-Volt D.C. Output. 


Per cent. 
6/4 load 3:7 
tear er alot ume as ee 
bat elias ai thr SOR CORR 
3/4 94-1 
3) 94-2 
1/4 93°75 


No load losses, 7-6 kW. 
1000-Ampére Equipments on the Manchester-Bury Line, 1200- 
Volt D.C. Output, as Working at Present. 
Per cent. 
4 95-1 
4 95-4 
CM Portas Sas Se oh ae es ee ee 
ee TSE Se MAS WRN RR 
2/4 96 
1/4 FLOATED AY Aaa EP aE tear a ae 95-7 
No load losses, 6-5 kW. 
1000-Ampére Equipments at 1500-Volt D.C. Output, as 
Arranged Later. 


Same 


Per cent. 
95 ° 


0 OR eee Ae as ee ea 5-6 
OI des ss 95-9 
4/4 ,, 96-2 
3/4 ,, 96-5 
2/4 » 96-5 
1/4 96 


No load losses, 8 kW. 


A view of one section of a 2000-ampére, 600-volt, eight- 
bulb rectifier bank in the Wicky Dale sub-station is given 
in Fig. 5; while Fig. 6 shows the switchgear in that 
station. Fig. 7 shows three rectifier bulb units on the 
Manchester—Bury line, and represents one-half of one of 
the six bulb banks. The Wicky Dale and Hillside sub- 
stations on the Liverpool—Southport line are controlled 
from Southport, and the Victoria sub-station on the Man- 
chester—Bury line from the Radcliffe sub-station on that 
line. All the low-tension D.C. switchgear and remote- 
control gear on the former line was supplied by Bertram 
Thomas, of Hulme, Manchester; while Reyrolle and Co., 
of Hebburn-on-Tyne, supplied the E.H.T. metal-clad 
switchgear, which is arranged for use with the Bertram 
Thomas control apparatus. Each sub-station has a 
three-panel E.H.T. switchboard, consisting of two incom- 
ing feeder panels and a transformer panel. The D.C. 
switchboard consists of rectifier switchgear, two out- 
going track feeder equipments, and a sub-station auxiliary 
panel. 

The rectifier and feeders are equipped with the makers’ 
high-speed traction type circuit breakers, that for the 
rectifier having reverse current high-speed tripping gear, 
while the track feeder breakers are designed for overload 
high-speed tripping. At the manually operated sub- 
station at Southport, from which the rectifier sub-stations 
are controlled, there are duplicate batteries for the 
supply of all the current necessary for the remote control 
apparatus, each of the controlled sub-stations being con- 
nected up to Southport by pilot wires. (One battery is 
in service, while the other is being charged from the 630- 
volt mains through a resistance and multi-contact switch. 
Individual feeder and rectifier control is provided and 
complete indication is given of the various operations. 
When a rectifier is switched in or out, the state of affairs 
is indicated at the control station. In the same way 


is 1200 volts. The equipment is designed for both manual 
and electrical operation, and is mounted in cubicles with 
a complete system of interlocks between circuit breakers, 
isolators, and cubicle doors. An indicator outside the 
cubicle shows whether the circuit breakers are opened 
or closed. For each of the six rectifier units Bertram 
Thomas also supplied a high-speed reverse-current 1500- 
volt circuit breaker. These breakers are mounted on the 
floor within the rectifier enclosure. They are directly 
connected to the terminals of the rectifier, and are de- 
signed for remote electrical operation. 

The advantages claimed for the glass bulb type of 
rectifier are simplicity ‘of construction and control, com- 
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pactness, immunity ‘from back-fires, and general relia- 
bility. They are always ready for service, and are not 
dependent on water supply vacuum pumps, and so 
forth. As the bulbs are sealed there are no complicated 
joints, and the fan is the only moving part. Even if these 
rectifiers have been idle for a considerable time, they may 
be put into service without any preparation, regardless 
of temperature and load conditions. As the control gear 
has very little work to perform, it is relatively simple. 
The makers explain that freedom from back-fires is due 
to the absence of the conditions that bring them about, 





indications are given of the feeder circuit breaker opera- 


such as changes in vacuum and the presence of impurities 





The Institute of Metals. 


Tue Silver Jubilee Autumn Meeting of the Institute of 
Metals will be held in Birmingham from Monday, Sep- 
tember 18th, to Thursday, September 2Ist, 1933. A 
Reception Committee has been formed, and the following 
is the provisional programme arranged for the- meeting. 

The office of the Local Secretary will be open at the 
Central Technical College, Suffolk-street, Birmingham, on 
Monday, September 18th, from 4.30 p.m. to 8 p.m., 
where all tickets, badges, and information may be 
obtained. On Monday evening, at 7.30 p.m., the twelfth 
autumn lecture will be delivered in the Medical Theatre, 
the University, Birmingham, by Mr. W. R. Barclay, on 
‘Twenty-five Years’ Progress in Metallurgical Plant.” 
From 9 to 10 p.m. there will be an informal gathering of 
members and ladies at the Queen’s Hotel. 

On Tuesday, September 19th, a general meeting of 
members will be held in the Examination Hall of the 
Central Technical College, at 10 a.m. After a civic 
welcome and the election of members to the Council the 
following papers will be presented for discussion : 
“Some Steps in Metallurgical Progress, 1908-1933,” 
Dr. W. Rosenhain; ‘‘ The Properties of some Temper- 
hardening Copper Alloys Containing Additions of Nickel 
and Aluminium,’ Dr. H. W. Brownsdon, Dr. Maurice 
Cook, and Mr. H. J. Miller; ‘‘ Precipitation Hardening 
Nickel-copper Alloys Containing Aluminium,” Mr. D. G. 
Jones, Dr. L. B. Pfeil, and Mr. W. T. Griffiths ; “* Wear 
in the Polishing of Plated and other Surfaces,’’ Dr. O. F. 
Hudson ; and, if time permits, “‘ A Graphical Method for 
Converting the Weight Percentage Compositions of 
Ternary Systems into Atomic or Molecular Percentages,” 
Dr. W. Hume-Rothery ; ‘ The Constitution of the Alumi- 
nium-rich Aluminium-copper Alloys Above 400 deg. 
Cent.,’’ Dr. D. Stockdale ; ‘“‘ An Investigation of the Heat 
Treatment of Standard Silver,’’ Dr. Hugh O'Neill, Mr. 
G. 8. Farnham, and Mr. J. F. B. Jackson. The ladies will 
assemble outside the Central Technical College at 
10.30 a.m. and proceed by motor coach to Lichfield 
Cathedral. Luncheon will be by invitation of several 
firms and will be held at the Grand Hotel, Colmore-row, at 
12.45 for 1 p.m. At 2.30 p.m. the members will have an 
opportunity of visiting one of the following firms whose 
works are in or adjoining Birmingham :—(a) Earle, 
Bourne and Co., Ltd.; (6) Austin Motor Company, Ltd.; 
(c) General Electric Company, Ltd.; (d) I.C.I. Metals, 
Ltd.; (e) London Aluminium Company, Ltd. 

The ladies will visit the B.B.C studio at Broad-street 
at 4 p.m. In the evening at 8 p.m. the Pro-Chancellor 
(Mr. Walter Barrow) will hold a reception at the University 
of Birmingham, University-road, Edgbaston, and dancing 
will take place in the Great Hall up to midnight. At 
8.30 p.m. there will be an informal gathering of original 
members only, in the Metallurgical Museum. The Museum 
will be open to guests at 9.15 p.m. 

On Wednesday there will be a general meeting at the 
Central Technical College. at 10 am. The following 
papers will be presented for discussion :—‘* Further 
Observations on the Distribution of Porosity in Aluminium 
and Copper Ingots, with some Notes on Inverse Segrega- 
tion,” Mr. N. P. Allen; ‘‘ Magnesium Alloy Protection by 
Selenium and other Coating Processes, Part II.,”” Dr. G. D. 
Bengough and Mr. L. Whitby; ‘“ Note on the Green 
Patina on Copper: Examples from Elan Valley (Wales) 
and Dundalk (Ireland),”” Dr. W. H. J. Vernon; “ Experi- 
ments in Wire Drawing, Part III., Annealing of High- 
conductivity Copper Wire Drawn to Varying Degrees of 
Hardness,” Mr. W. E. Alkins and Mr. W. Cartwright ; 
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tions. Moreover, the voltage and current at the sub- 
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UNITS, MANCHESTER -BURY LINE 


and, if time permits, “‘ Notes on the Preparation of Lead 





























































stations can be read on the remote control board. An 
alarm is given when a circuit breaker opens, and in the 
event of a bulb failing to work an indication of the trouble 
is duly given. The Bertram Thomas remote control 
board in the Southport sub-station occupies a very small 
amount of space, and is generally similar to that employed 
on the L.M.S. Railway Barking to Upminster electrifica- 
tion scheme. 

For the Manchester—Bury line, Bertram Thomas supplied 
track feeder switchboards for both the Radcliffe and 
Victoria sub-stations. In both cases they are equipped 
with this firm’s traction type high-speed circuit breakers, 
isolating switches, &c., and are all suitable for 1500-volt 
service, although, as we have said, the pressure at present 


















connection are that the anodes in a glass bulb rectifier 
are set away from the main chamber, and, owing to 
their number, each anode only deals with 50-100 amperes, 
thus avoiding hot spots. As the rectifier banks described 
consist of six or eight separate units working in parallel 
any number of units can be operated as desired. 

The use of these rectifiers on the L.M.S. Railway marks 
a new development in electrical engineering, for so far 
no other railway in this country or elsewhere has installed 
glass bulb equipments. The engineers concerned are to be 
congratulated on their courage and enterprise in departing 
from orthodox practice, and incidentally in giving a 
British firm the chance to give another lead to electrical 


progress. 





and Lead Alloys for Microscopic Examination,” Mr. 
Brinley Jones; ‘‘ Corrosion-fatigue Characteristics of an 
Aluminium Specimen Consisting of Two Crystals,’ Dr. 
H. J. Gough and Mr. D. G. Sopwith ; “‘ The Constitution 
of the Silver-rich Aluminium-silver Alloys,” Mr. N. W 
Ageew and Mr. D. N. Shoyket. Visits have been arranged 
for the ladies who do not attend the meeting. At 2.30 p.m. 
the following visits to works have been arranged :—(f) 
W. and T. Avery, Ltd.; (g) Joseph Lucas, Ltd.; (h) Henry 
Wiggin and Co., Ltd.; (j) Birmingham Aluminium Com- 
pany, Ltd. The Lord Mayor and Lady Mayoress will hold 
a civic reception at the Council House at 8 p.m. 

Thursday, September 21st,, will be devoted to a whole- 
day excursion to the Cotswolds, 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of prices of the materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The General Situation. 


A general survey of the markets encourages the 
view that the British iron and steel. trade has at length 
turned the corner. Prices in uncontrolled materials 
are being gradually lifted from the depressing levels 
which ruled during the autumn and winter, and appear 
to be definitely on a higher level. Small steel bars, which, 
«a few months ago, could be bought at below £6 10s. 
for home delivery, are now frequently quoted at £6 15s., 
although cheaper prices are heard of. The quotations 
for controlled material have not been altered, but con- 
siderable interest is being shown in the prospects of a 
price advance following the meeting of the steel makers, 
which will take place in London this week. It is not 
generally expected that any advance will be made, as 
it is unusual, for one thing, to increase prices at the begin- 
ning of the holiday season, when business usually declines. 
Another reason urged against an advance in prices is 
that the market is only Just beginning to get used to the 
absence of any serious Continental competition, and it 
might be bad policy to raise prices against consumers 
until some of the industries which are now dependent 
on British material become more prosperous. The 
situation abroad requires careful watching in more than 
one direction. The Americans are engaged in readjusting 
working conditions, wages and prices, and it is impossible 
at this stage to estimate the effect of these moves on the 
world’s trade in steel. The confusion in the Continental 
market, consequent upon the reorganisation of the Steel 
Cartel, and of the selling methods of Continental steel 
makers, also must give the British makers some concern, 
since it is not clear yet what competition the British 
works may expect from that direction. The reduction 
of the official prices for bars, angles, and tees by 5s. gold 
has brought the Continental prices, plus duty and trans- 
port, to about the same figure in some districts as the 
British quotation. 


Pig Iron. 


The North-East Coast pig iron makers are, of 
course, suffering for the moment from the suspension of 
deliveries in Scotland, owing to the Fair holidays, but the 
demand in other directions is quietly expanding. It is 
reported that Danish importers are negotiating purchases, 
and Italy has been a buyer of East Coast hematite. Their 
exports of Cleveland iron, however, are on a poor scale, 
and although figures between 53s. and 54s. have been 
mentioned as acceptable to producers, these have not 
resulted in any great extension of export business. 
The makers of hematite are carrying on negotiations with 
a view to formulating a scheme by which they can quote 
s@hedule prices in this country at a higher rate than those 
now ruling, which is 59s. 6d. for No. 1 hematite and 59s. 
for mixed numbers. In Lancashire the view seems to be 
taken that a price advance is possible, and this has 
resulted in a certain amount of long-term buying. The 
Lancashire light foundries are well off for orders, but the 
demand for the jobbing foundries has not been quite so 
good. In the Midlands the light foundries are also the 
largest buyers, but here some improvement is also notice- 
able in the heavy engineering trades. Competition for 
business in hematite is keen in this district, and particu- 
larly between the Welsh and the East Coast makers. In 
the Sheffield districts stocks have been undergoing a 
process of reduction for some time, and it is probable 
that any active demand would necessitate an increased 
output. Against this, however, the more important con- 
sumers appear to have covered their requirements for 
some time ahead. On the North-West Coast it is claimed 
that the whole production of the district is going into con- 
sumption. In Scotland, of course, business is practically 
non-existent during the period of the Fair holidays. 


Semi-finished Steel Market. 


THE most interesting feature of the semi-finished 
steel market is the development of*Continental com- 
petition. For months past British makers could afford 
to disregard foreign imports, and it now remains to be 
seen to what extent the low prices recently quoted, and 
which are still available, have affected the demand for 
British material. The Continental steel makers, in carry- 
ing out their reorganisation scheme, have antagonised 
distributors in foreign markets and, in consequence, the 
demand for their finished material has fallen to so poor 
a level that works which have been fully employed during 
the worst of the depression have now to close one or two 
days a week. In this position they have endeavoured to 
find a market for their semis and, what is more natural 
than that they should turn to their old connections in the 
British market ? It is difficult to estimate the amount of 
business recently transacted with British re-rollers, but 
it has undoubtedly amounted to several thousands of 
tons; but at prices which must have been unprofitable. 
In the Birmingham district the delivered quotations were 
about the same or a little under the British works 
quotations of £5 for 500-ton lots up to £5 12s. 6d. for small 
parcels of less than 100 tons. At these figures compara- 
tively small purchases have been made. In other districts 
possibly more business in Continental sheet bars has been 
transacted, largely because some works still have a 
partiality for using Thomas basic steel for some of their 
products. The British quotations for sheet bars, however, 
are sufficiently low to make business unsatisfactory for 
the Continental makers. -On the North-East Coast, 
although cheap offers have been made to secure orders for 
sheet bars and down to £4 10s. delivered, including duty, 
is said to have been quoted by the Continent, there has 
been little response. In Wales it is reported that some 
business has been done in Continental material and that 
billets and sheet bars have been offered at below the 
Welsh makers’ quotation of £4 15s. delivered. 








The Midlands, Wales, and Sheffield. 


Business conditions in the Midlands are encourag- 
ing. The demand has not shown a sensible expansion 
during the past fortnight, but the fact that the volume 
of trade has been maintained at its present proportions 
at this season is a good augury for the future. The call 
for structural material is irregular. In a few instances 
consumers have bought forward, but the greater part 
of the business transacted has been of a hand-to-mouth 
character. Business in boiler plates has been quiet, and 
the £8 5s. quotation has not been universally maintained. 
The sheet market in the Midlands is more active as in 
other districts, and the demand for black sheets on 
home and export account has reached a considerable 
tonnage of late. The trade in galvanised sheets also 
has increased recently, and even business with India has 
gained ground. The demand for steel materials from the 
collieries is dull and only a few small transactions are 
reported. In this district also there is a better demand 
for drawn steel bars, the quotation which has ruled for 
some time being £12 10s. basis for ordinary quality. In 
the Sheffield district there has been a strong demand for 
stainless and special steels, and an encouraging feature 
of the situation is that during the last two months there 
has been a reduction of over 6000 in the unemployed. 
Business in cold rolled strip is active, and some of the 
works are booked up as far as they care to accept business. 
In this locality the engineering industries seem to be 
better off for work than in some other districts. An 
advance is announced in the prices of standard axles and 
tires (railway clearing house private owned) of £1, making 
the present price £17. This, however, did not take the 
market by surprise, since for some time the steel makers 
have been dissatisfied with the old quotation. In South 
Wales business in manufactured steel has been moderate. 
Business in tin-plates and in tin-plate bars is sufficiently 
good to create a cheerful tone in the whole of the local 
iron and steel market. 


Scotland and the North. 


The holiday conditions in Scotland are affecting 
business in that country, but, judging from the inquiries 
and the activity in the market, which is much more 
apparent than is usual during the holidays, there should 
be a fair accumulation of orders to enable the works to 
make a re-start. It is possible that in the case of some 
of the black sheet works the holidays will be curtailed, 
as business, particularly in the heavier gauges, has been 
brisk. On the North-East Coast the steel works are fairly 
well occupied, and makers are pressing forward deliveries 
in view of the approach of the local holidays. The 
announcement that the Imperial Chemical Industries, 
Ltd., intend to erect a plant for the production of petrol 
from coal at a cost of £2,500,000 has cheered the market, 
as it is anticipated that considerable supplies of steel 
will be drawn from the local works. The demand for 
structural material remains steady, but fresh business 
does not mature so quickly as steel makers would like, 
and contracts are being worked off rather quickly. 
Re-rollers are busy and are getting most of the business 
moving in small steel bars, although lately the Con- 
tinental prices have become more competitive. On the 
other side of the covntry repairs and alterations have 
been carried out at one of the Barrow works, but it is 
expected to resume rolling railway materials. early in 
August. At Workington the books are fairly well filled 
with orders for rails, slabs, and some structural material. 
Holiday influences are apparent in Lancashire and business 
has been quiet. Some of the works producing bright drawn 
steel bars have extended their delivery dates from a 
fortnight to three weeks. The re-rollers also have taken 
a fair amount of business lately. The demand for struc- 
tural steel, however, is confined to comparatively small 
tonnages, and the locomotive and machinery works are 
still buying from hand to mouth. 


Manufactured Iron. 


The improvement which, during the last month 
or two, has occurred in practically all branches of the iron 
and steel trades, has at length shown signs of extending to 
the market for manufactured iron. The demand still 
leaves a good deal to be desired, since consumers are still 
under the necessity of studying cheapness and, where 
possible, using steel in place of iron. In Scotland it is 
unlikely that the manufacturers of malleable iron bars 
will make an early re-start after the holidays, as they have 
not much business on their books, although for some time 
past the production has been maintained on steady lines. 
Quotations are unaltered’ at £9 15s. delivered Glasgow 
for Crown quality iron bars ; the export price being £9 5s., 
f.o.b. Glasgow. In the Midlands there has been a distinct 
improvement in the position of the works, and the trade 
is now said to be working at 75 to 80 per cent. of capacity. 
The quotation for marked bars is £12 at works, a figure 
that was fixed more than ‘two years ago. 


Copper. 


The collapse of the American markets had a 
marked effect upon sentiment in the non-ferrous metal 
markets and occasionally some rather heavy selling of copper 
took place. At the same time, the fluctuations in the 
American exchange and the fall in the cent prices of copper 
from over 9c. to 8-60 c. checked business in electrolytic 
copper, since consumers preferred to watch the market 
rather than buy in the uncertain conditions which ruled. 
Later, when the market settled down somewhat, buying 
in America was stated to have improved, but business with 
Continental users, which has been poor for some time, 
continued on reduced scale. The publication of unofficial 
American figures disclosed an improved statistical position, 
but the fact that these figures were unofficial robbed them 








Export quotations are 


of much of their importance in the eyes of the market. 
According to these statistics, the stocks of refined copper 
were reduced during June by 30,000 or 35,000 tons. The 
American domestic consumption for June was estimated 
at 50,000 tons and the combined foreign consumption at 
60,000 tons. The world’s output of refined copper was 
placed at 72,000 tons and the world’s stocks at the end of 
June at 711,000 tons. The impression certainly prevails 
that the stocks of copper in America have been reduced 
during the past few months, but they are still of such huge 
proportions that they must continue to weigh upon the 
market for a considerable time. The London standard 
market has naturally suffered from the shock administered 
to speculators by the break in the American markets and 
prices have receded over the week to the extent of about 
£2. On the whole, however, this market is not in a bad 
position, since the copper is cheap and although a con- 
siderable amount of copper is being held as an investment, 
the fall in price has not resulted in much of this metal 
being thrown on the market. On the other hand, there 
has been some liquidation of speculative holdings. 


Lead and Spelter. 


Prices in the lead market have declined in 
sympathy with other non-ferrous metals. Buying by 
consumers and speculators has been quiet, but at this 
season business usually falls off, since the effect of the 
holidays is felt a little while before they commence. On 
the other hand, buying in preparation for the busier 
conditions which usually follow the holiday period takes 
place before work is fully resumed. The peak of the 
demand from the paint manufacturers has been passed, 
whilst the cable trades have not been large buyers for 
some time. Tie demand does not seem sufficiently strong 
to make an impression on the stocks of lead, which are 
estimated at about 500,000 tons, and although in America 
it is reported that the recent buying movement has 
reduced the accumulations there, it is probable that they 
have merely passed into the hands of consumers who are 
guarding themselves against a rise in price resulting from 
the depreciation of the dollar. . . . Although prices have 
receded, spelter still appears the healthiest of the non- 
ferrous metal group. Statistics published by the Inter- 
national Zine Cartel indicate that the stocks in the hands 
of the members of the Cartel at the end of June had 
dropped about10,000 tons to 131,845 tons. Of late there 
has been a great deal of speculation and investment buying 
in this market, which has rather obscured the real position. 
It is stated that on the Continent consumption of the 
metal has broadened out during the last few weeks. In 
this country, however, the improvement in the industrial 
demand is not so noticeable, although in June consumers’ 
purchases were on a heavy scale and reduced the stocks 
in the Birmingham district by about 11,000 tons. 


Tin. 

Until recently American buying has been the 
mainstay of this market, and a weaker tendency began 
to develop directly this declined. It was the more sur- 
prising, therefore, that the collapse on Wall-street and 
in some of the American commodity markets did not have 
a greater influence upon quotations. Actually, price 
movements in this market have been comparatively 
narrow, and although the tone has been irregular, support, 
which the market has attributed to the Pool, has only 
been forthcoming occasionally. The market still remains 
uncertain regarding the stock sales by the Pool. The 
general inclination is to place the quantity liquidated 
at just over 4000 tons, but the official communique was 
couched in such obscure language that the market gained 
little help from it. Nothing, of course, is known as to 
when or where the metal was disposed of, but the view is 
taken that it has been sold direct to consumers in this 
country and America. It is said, however, that these 
sales have now ceased for the time being. Continental 
buying has been poor, and the consumers have been 
inclined to watch the market, although, during the last 
few days, a firmer tone has developed, which may result 
in users showing a more active interest, since they are 
generally inclined to buy on a rising rather than a falling 
market. The statistics which will be published at the end 
of the month are expected to show a considerable decrease 
in the visible supply and probably in the carry-over. 


Ferro Alloys. 


The market has not shown much interest in 
any of the ferro alloys, although several changes have 
taken place in prices. Business in the alloys affected 
by the trade agreements with Norway and Sweden is 
now transacted on a duty-free basis. There have been 
few important inquiries for ferro-silicon, and the business 
which has taken place has been on a restricted scale. This 
is the more disappointing as a week or so ago considerable 
interest was taken in this alloy. The price of tungsten 
and tungsten powder has been advanced 3d. per pound 
to 1s. 9d. in the case of ferro-tungsten, and 2s. m the case 
of tungsten metal powder. This follows repeated advances 
in the price of tungsten dre, which gave ample warning 
that the price of the alloy was likely to be increased. The 
quotation for ferro-molybdenum has been reduced, but 
this has failed to stimulate business. The removal of the 
duty on cobalt was followed by a reduction in the price, 
and some business was done at 5s. to 5s. 6d., according to 
quantities. Business in ferro-vanadium has been poor 
for some time, and shows little indication of improving. 
The demand for nickel has been rather better, and the 
price remains unaltered at £225 to £230 per ton. Business 
in ferro-manganese has been brisk considering the time 
of year. Most of the demand has come from the home 
trade, and export business has been poor. The Con- 
tinental producers, however, appear to be trying to raise 
their prices, and this may bring out buying in some of the 
export markets which are not well stocked. 











THE ENGINEER 


JuLy 28, 1933 

































MipLanpDs— 


Current Prices for Metals and Fuels. 


Staffs.— (Delivered to Black Country Station.) 
North Staffs. Foundry 7 = 8. 
.” a EO 0 <5, «ete A Oks 
Basic a a) oe ee 
Northampton— 
Foundry No. 3 7. 257 
Me ose. chins. DAR. 
Derbyshire— 
No. 3 Foundry ae, OA a oe 
SR SE Pe gee ie 
ScoTLanp— 
Hematite, f.o.t.furnaces 3 6 0. 
No. 1 Foundry, ditto 310 0. 
No. 3 Foundry, ditto oe et 
Basic, d/d os 
N.W. Coast— 
&y 15 6d/d Glasgow 
Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 


Makers official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists, 22s. 6d. ; 
PIG IRON. 
Home. Export. 
2s. 2. o's. ‘di 
N.E. Coast— 
Hematite Mixed Nos. .. 219 0.. 219 0 
No. 1 219 6.. 219 6 
Cleveland— (D/d Tees-side Area.) 
No. 1 ee cee ah, a, ee ae 3 0 
No. 3G.M.B. TREE Oe ek wo 2 6 
No. 4 Forge are a 217 0 
RI SS ee. TL. aie 


5 6 ,, Birmingham 



















Lancs.-— Home. Export. 
Crown Bars 915 0 
Best Bars 10 5 0. 
8S. Yorxs.— 
Crown Bars 915 0. 
Best Bars 1015 0. 
MrpLanps— 
Crown Bars .. - « 812 6te 9 0 0 — 
Marked Bars (Staffe. oe Sk le ee 
Nut and Bolt Bars oo Fae Cte Ss S*O — 
Scottanp— £ s. d. £ sa. d. 
Crown Mem... .. ...) 9H. 6 .. 9 5 0 
Saar ee Pe 915 0 
N.E. Coast— 
Common Bars os die, Bites 815 0 
Best Bars Ue Sag 10 5 0. 915 0 
Double Best Bars 1015 0. 10 0 0 
STEEL. 
LONDON AND THE SovuTH— Home Export. 
£: g, -d. £ s..d. 
Angles 810 0. ee Fed 
Tees. . worm Serine BAS 8 $~7:,;6 
Seigte. oS Se eB See Sey 
Channels. 4 815 0. 712. 6 
Rounds, gin. and up 910 0. 8 7 6 
‘ under 3in. 6176. oa 
Plates, jin. (basis) , € sé. 715 0 
% OREO! Bt ee 8 0 0 
ae BR 06 co:5s LL 8 5 0 
> 915 0. 810 0 
* apes OF... 8 5 0 
Nortx-East Coast— 
£ s. d. ae oy 
Angles ee Ee 1 er eed, 
Tees Se Fs. Se: 3s 
Joists 815 0. 74-8 
Channels. . 812 6. 712 6 
Rounds, 3in. and up ee ee 3. F's 
nie under 3in. 61 0. 6. 6: -@ 
Piates, jin. (basis) 815 0. 715 0 
9 as: e's e089. 8 0 0 
ae a 8 5 0 
fin. .. S20:2 3. 810 0 
Re ee 9.2 6). 8 +500 
Boiler Plates, jin.. 6: Bi On 712 6 
MIDLANDS, AND LEEDs aND DigtRict— 
£ s. d. © .@.cm, 
Angles 83.4... B Git, 9 
Tees. . 976. 8 7 6 
Joists 815 0. 7: 4b 
Channels. 812 6. 712 6 
Rounds, Sin. and up S Ria A 8 7 6 
rs under 3in. 615 Oto7 0 0 615 0 
Plates, jin. (basis) Sa7's": 715 0 
aed ie io 8 0 0 
fin. . oF SE . 8 5 0 
fein. .. 912 6. 810 0 
tin. . a 8 5 0 
Boiler Plates, ae 8: &,0.3 712 6 





2-ton to 4-ton lots 10s. 
30s. per ton extra. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons 


” £11 Os. Od., 


Tinplates. 


Ferro Manganese (per ton) 
» WUpe. 
Vanadium 


» Molybdenum 


Nickel (per ton) 





Ferro Cobalt 





The above home trade {prices are 


» Silicon 45 p.c. to 50 p.c. 


» Titanium (carbon free) 


STEEL (continued) 


Galvanised Corrugated Sheets, Basis 24-G. 


£s. d. 

53°30 | Br. 
12 37, “6... 
1410 0.. 


Export ; £16 7s. 6d., c.i. if. duty paid India. 
f.o.b. other markets 
» Scandinavian Markets Free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 17/— to 17/3 
Tinplate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) . he - §16 0 
»» Medium (0- 42% to 0-60% C. ). 612 6 
» Hard (0-61% to0-85%C.) 7 ee 
’ » (0°86% to 0-99% C.) 8 2 6 
” » (1% C. and up).. : . 812 6 
Soft (up to 25% C.), 500 tonsandup).. 5 0 0 
100 tons OR 
Rails, Heavy, 500 ton lots, f.o.t... 810 0 
» Light, f.o.t. “y 2) 20-9 
FERRO ALLOYS. 
Tungsten Metal Powder 2/- per Ib. 
Ferro Tungsten 1/9 per lb. 
. Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 17 6 7/- 
” ” 6 p.c. to 8 p.c. £197 6 7/- 
8 p.c. to 10 p.c. £18 17 6 7/- 
9 Specially Refined .. 
- Max. 2 p.c. carbon £30 0 0 9/- 
” ” » 1 p.c. carbon £31 0 0 10/— 
” ” 0-70 p.c. carbon £42 10 0 12/6 
“i ae carbon free .. 103d. per lb. 
Metallic Chromium 2/8 per lb. 


£10 15 0 home 

£12 10 O scale 5/- p.u. 
£18 2 6 scale 6/- p.u. 
12/8 per Ib. 

5/6 per lb. 

9d. per lb. 

£225 to £230 

5/9 per lb. 


Home. Export. 
GLasGow AND District Z's. ‘d. Sa Sl 
Angles Se we » AR 
Tees O%); *. Sy. 6 
Joists 815 0. Sy ee 
Channels. . ‘ $12 6. %12,,6 
Rounds, 3in. and up ORO B32 6 
¥ under 3in. PS Opi 610 0 
Plates, jin. (basis) 815 0 2 iT’ 0 
ee * Aare 900 8 0 0 
fin. .. 9 5 0 8 5 0 
o yin. .. 910 0 810 0 
os fin. .. 9 2 6 8 5 0 
Boiler Plates .. 8 5 0 712 6 
South Wates AREA—- 
£ a. 4. £s. d. 
Angles ee RE ae a Oe 
Tees Sr3-8. 8 7 6 
Joists S18 0... 7 2% 6 
Channels. . 812 6. 712 6 
Rounds, 3in. and up Hak fle Je or & 
ee under 3in. 0: 26:-6:.% 6 5 0 
Plates, jin. (basis) oe Se 715 0 
ae * ae 9-34. 8 0 0 
ae oS * ae C72 8 5 0 
% fin. .. 912 6. 810 0 
»» fin. .. 0. Fue: 8 5 0 
TRELAND— BELFAST Rest or IRELAND. 
Za. d. . od. 
Angles S13: 6. 815 0 
Tees 912 6. 915 0 
Joists 9 '@ 3 9 2 6 
Channels. . 817 6. o23: 0 
Rounds, 3in. and up 912 6. 915 0 
ws under 3in. ee 33. oe 715 0 
Plates, jin. (basis) 9 0 90 9 2 6 
o ate <- ye >: %.% 
et ges 910 0.. 912 6 
jo tit 915 0.. 917 6 
” fin. .. HIS +O: 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. £. md. 
10-G. to 13-G., f.0.r. 810 0.. 810 0 
14-G. to 20G., d;d. AMO 181 O825) 815 0 
21-G. to 24-G.,d/d. \.. 10 0 0.. .. 9 0 0 
25-G. to 27-G.,d/d. }. 1012 6. 912 6 


on 4-ton . lots and over ; 
r ton extra; and under 2-ton lots 


CopPrER-—— 
Cash .. 
Three months .. 


Ex Ocean Installation. 


Diesel Oil 








Furnace Oil (-950 I AP 


NON-FERROUS METALS. 
Official Prices, July 12th. 


£37 1 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


3 to £37 2 6 


£37 3 9 to £37 5 0O 


FUEL OIL. 


Inland consumption; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Electrolytic , i £41 0 Oto £41 15 0 
Beat Selected Taigete, d ja Bir- 
mingham i ai £41 5 0 
Sheets, Hot Rolled £68 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10}d. 10}d. 
»  Brazed (basis) 10}d. 10}d. 
Brass— 
Ingots, 70/30,d/d Birmingham £34 10 Oto £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9}d. 9}d. 
» Brazed.. .. .. 1i}d. 1ijd. 
TiIn— 
Cash . — . £214 15 ~Oto £215 0 0 
Three ietine én . £214 15 Oto £215 0 0 
Leap : £13 5 Oto £13 7 6 
SPELTER : .. £17 7 6to £1710 O 
Aluminium Ingots (British) . . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Steam. . 14/- 
” - Ell.. 13/6 to 13/9 
” Splint 15/— 
AYRSHIRE— 
(f.0.b. Ports)—Steam 11/3 to 11/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 12/6 to 12/9 
Unscreened Navigation 12/— to 12/6 
LorHIANs— 
(f.0.b. Leith)—Best Steam 1L/- to 11/3 
Secondary Steam .. 10/9 to 11/ 
N.W. Coast— ENGLAND. 
Steams 17/6 to 18/- 
Gas Coke 20/- to™o/6 
NORTHUMBERLAND 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 2 8/6 
Unscreened 11/6 to 12/6 
DurHam— 
Best Gas.. . 14/6 
Foundry Coke 14/— to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. . 21/- to 22/6 
South Yorkshire Seconds 16/6 to 19/6 
Rough Slacks. . 8/- to 9/- 
NuttySlacks .. 7/- to 8/6 
Furnace Coke (at ovens) 12/3 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 19/6 
Second Smokeless Large 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 20/— to 24/- 
Foundry Coke 20/— to 36/6 
Furnace Coke 15/— to 17/6 
Patent Fuel 21/- 
SwaNnsEA— 
Anthracite Coals : 
Best Large 35/- to 38/6 
Machine-made Cobbles. . 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 25/— to 30/- 
Peas Cape U Ge ak) eee 18/— to 20/6 
Breaker Duff Rubbly Culm.. 8/6 to 10/- 
Steam Coals : 
Large 18/- to 20/6 
Nuts 18/— to 25/- 
Smalls 11/- to 13/- 


Per gallon. 


34d. 
34d. 


Manchester prices }d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Colonial Works. 


PREvious to the economic slump the engineer- 
ing industries benefited from foreign orders as the result 
of financing railway, harbour and other works abroad, par- 
ticularly in Eastern Europe and South America. Since 
the currency dislocation placed difficulties in the way of 
such investments, this foreign business has disappeared, 
and constructive engineers, like other manufacturers, find 
that they are being drawn more and more within the 
boundaries of their own market. There are possibilities 
of activities at home, if only something can be done to 
stimulate enterprise, though at the best the home demand 
for engineering products is unable to keep works fully 
employed. The aggregate amount of money now being 
spent by Local Authorities on public undertakings is con- 
siderable, but such works provide very little employ- 
ment for the engineering industries. Makers are, there- 
fore, looking more particularly to new colonial territories 
which are in course of being opened up, in the belief that 
they will provide a good volume of work for several years 
to come. All the colonial Governments have been autho- 
rised to raise loans for the carrying out of public works, 
and in Morocco it has been decided to start upon under- 
takings that will necessitate an expenditure of about one- 
half of the amount of the loan, which will exceed 1535 
million francs. More than 250 millions will be spent upon 
the ports of Casablanca, Rabat-Sale, and Mehedya. At 
Casablanca the breakwater and jetty have already reached 
a length of 2400 m., and will be extended a further 350 m., 
and the port is enclosed by a second jetty at right angles 
to theshore. Within the port there is a mole with wharves, 
800 m. long and 250 m. wide. The harbour is well equipped 
with cranes and conveyors for loading phosphates, and a 
huge grain elevator has been constructed, but there is at 
present no activity either in phosphates or grain. New 
railways to be built in Morocco will cost 169 millions, and 
hydraulic works, including the construction of dams, will 
account for 139 million francs, while more than 11 millions 
will be devoted to road construction. As Morocco is an 
open market, foreign firms have the same facilities for 
doing business in that country as the French, but naturally, 
as all the works are carried out by French administrations 
with French capital, the orders are given wherever possible 
to French manufacturers. 


Railway Amalgamation. 

An immediate result of the Railway Reform Bill 
is the signing of a convention by the Orleans and Midi 
railway companies for centralising the management and 
working of the two systems. The companies will preserve 
their legal independence with the existing boards of 
directors, which will continue to be represented directly 
on the Superior Railway Council, but their executive 
authority will be vested in a committee of management, 
on which they will appoint a general managing director 
and an under-director. They will also enter into a com- 
mercial arrangement whereby all receipts will be pooled 
and the expenditure dealt with as if the two companies 
constituted one organisation. Profits will be divided 
between them in a definite proportion. All the com- 
mercial services will be merged into a central office, which 
will deal with railway working, the construction of new 
lines, the distribution of orders and all other commercial 
and technical matters. In a word, both systems will be 
run as if they were one railway, each having an interest 
proportionate to its importance, and it is expected that 
the economies effected will result in a saving of something 
like 50 million francs a year. The convention between 
the Orleans and Midi railways covers a period of five years, 
renewable for further similar periods if it is not denounced 
beforehand. The railways have a common interest in 
that they are the only systems which aim at a complete 
electrification. 


Railway Electrification. 


The first electrified section of the Orleans Railway 
was opened to traffic between Paris and Vierzon in 1926, 
and it has since then been continued in the direction of 
Brive, where it will ultimately be extended to Montauban. 
Meanwhile another section has been opened between 
Orleans and Tours. Last week a special train, composed 
of Pullman coaches, making a load of 450 tons and hauled 
by one of the twenty-five “‘ Pacific ” locomotives now being 
transformed, carried a large party from Paris to Les 
Aubrais, to attend the inauguration. The train accom- 
plished the remarkable performance of covering the 
1434 miles in just two hours. The electrified line between 
Les Aubrais (Orleans) and Saint-Pierre-des-Corps (Tours) 
has a length of 694 miles. The locomotives, with four 
driving axles, are supplied with current at 1500 volts, 
stepped down from 90,000 volts at five sub-stations along 
the line. The energy is obtained from the company’s 
25,000-kW hydro-electric station at Coindre on the Upper 
Dordogne, and in about two years’ time the neighbouring 
power stations at Maréges and La Celette, of 135,000 kW 
and 45,000 kW respectively, will be completed. Monsieur 
Richemond, President of the Orleans Company, stated 
at the inauguration that the time was not far distant when 
the Paris—Nantes, Paris—-Bordeaux, and Paris—Montauban 
sections would be electrified, the two last named being 
extended to the Spanish frontier by the Midi electrified 
system, but while continuing this work the company did 
not consider that the steam locomotive was out of the 
running, as was shown by the remarkable achievement 
of the transformed ‘‘ Pacifics,”’ alike as regards speed and 
a 30 per cent. economy in coal consumption. 


Steel Prices. 


: After going to so much trouble in preparing 
c.i.f. quotations the Cartel finds it almost impossible to 
enforce them, in view of the dollar fluctuations. So far 
as Great Britain is concerned, the sales comptoirs are 
not tied down to these quotations, and for other foreign 
markets they are subject to short options and may be 
modified according to dollar and sterling movements. 
For Chinese and Japanese ports merchant bars are quoted 
£5 7s. per ton c.i.f.; Brazil, £5 8s.; Stockholm, £5 2s. 6d., 
and Oslo, £5 10s. The monthly quantity fixed for export 


British Patent Specifications. 


When an @ is ted from abroad the name gnd 


ag 








address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, ot 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


N?394,119 


“y 


394,119. April 29th, 1932. 
— POWDERED FUEL 
Furnaces, Babcock and 
Wilcox, Ltd., Farring- 
don - street, London, 
E.C.A. 

The bottom of the fur- 
nace slopes towards the 
centre and is water-cooled. 
Slag trickling down this 
surface drops through an 
opening in the centre into 
an auxiliary furnace, whose 
sides act as a superheater 
for the steam. This furnace 
has its own burner and the 
products of combustion 
escape up through the slag 
opening, so that the open- 
ing does not become choked 
with frozen slag. The slag 
is tapped away from the 
auxiliary furnace continu- 
ously.— June 22nd, 1933. 
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PUMPING AND BLOWING MACHINERY. 


394,296. March 22nd, 1933.—GraveL Pumps, F. Nebel, 3, 
Heinrichsgasse, Vienna 1, Austria. 

This pump is primarily intended for clearing away snow 
which may contain stones, or for pumping concrete. The material 
is thrown into the hopper and is fed into the pump by the 
feeder A. The main rotor B is characterised by the fact that it 
has “ one or more tapered conveyor chambers formed between 
the casing wall of the pump on the one hand, and a substantially 
radially directed surface on the rotor and a surface on the latter 
obliquely inclined towards the casing wall, on the other hand, 


N°? 394,296 





the essential feature being that the said conveyor chambers are 
tapered out in a direction opposite that of rotation up to the 
said substantially radially disposed surface adapted to act as the 
pressure surface of a piston.”’ A baffle slide C is provided to 
prevent the material being carried over to the feed side and is 
held on to the rotor by aspring D. ‘“‘ The rocking of the baffle 
slide about its axis of oscillation is rendered possible, in spite of 
the apparently unfavourable directions of drive, by the fact 
that favourable rotation moments are set up.” A yielding 
flap E is arranged to prevent stones too large getting into the 
pump.—June 22nd, 1933. 


TRANSMISSION OF POWER. 


394,467. May 2nd, 1932.—Friction CiurcHes, K. E. Steen 

and E. F. Sundstrom, Sodra Jarnvagsgatan 7, Sundsvall, 
Sweden. 

This clutch is of the centrifugal type, in which the load is picked 
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up as the speed rises. The driving shaft is shown at A, and the 









are projected outward by centrifugal force, and wedge apart the 


two discs E E against the faces of the pulley flanges. ‘These 
discs are driven by fingers F that engage with notches in the 
spider.—-June 29th, 1933. 


SWITCHGEAR. 


394,200. October 14th, 1932.—Crrovir Breaker CONTACTS 
ror LarcGe Currents, Allménna Svenska Elektriska 
Aktiebolaget, Vasteras, Sweden. 

When closing a cireuit breaker handling large currents a 
heavy concentration of current occurs initially at various points 
of the contact surface—with or without the formation of a pro- 
nounced arc—which can occasion a local welding together of 
the contacts. This welding action can prevent the breaker 
from being properly closed, so that the position of the con- 
tacts remains faulty, causing in its turn increased burning and 
welding, which can interfere with the tripping of the breaker. 
The above tendency of welding together is possessed more 
particularly by those contacts the one member of which 
(usually the fixed one) of finger or socket type closes against 
the other of wedge or pin type. The finger or socket type con- 
tacts consist generally of a solid piece of shaped metal sprung 
in such a way that the outer ends move apart somewhat faster 
than the inner ones when the 
moving contacts are forced 
home. According to the present 
invention, however, the finger 
contacts are sprung in such a 
manner that their inward faces 
diverge outwards to form an 
inverted “‘ V,’’ but the inner or 
upper ends can be forced apart 
more than the outer or lower 
ones. The result is that a possi- 
ble weld arising at the instant of 
contact is prised asunder and so 
cannot prevent the contacts 
from eventually reaching their 
fully closed position. A repre- 
sents the single wedge-shaped 
contact and B B the two finger 
pieces forming the other contact 
member. Each finger B is fixed 
at its flared outer end to a 
powerful flat spring C in such a 
way as to permit a certain 
mutual turning between the 
contacts and the spring. The 
bolt D fixed in the finger 
piece fits loosely a hole in the 
spring, the surface E being con- 
vex to ensure a rolling action. 
The finger pieces B are acted 
on near their centres by weaker springs F which press them 
together, causing their inner ends to touch when the wedge 
contact is withdrawn. Further, each finger piece B is carried 
by two flexible laminatéd strips H and J_ respectively, 
which are bolted to the solid support G. The strips H 
must be so long that they do not prevent a considerable 
spreading apart of the inner ends of the finger pieces. In the 
drawing they are shown bowed inwards, which results in the 
strips tending to come together owing to the attraction between 
them caused by the current flowing in the same direction in 
both. Thus heavy currents expose the contacts to powerful 
forces striving to hold them together. In this way the forces 
tending to separate the contacts are neutralised to a certain 
degree, since with heavy current surges it has been proved that 
such forces can arise due to various reasons. Should a local - 
welding take place when the we contact A first touches the 
finger contacts B, this is broken by the rocking motion of the 
contacts about their outer ends and the wedge contact can be 
forced home.—June 22nd, 1933. 
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TRANSFORMERS AND CONVERTERS. 


394,205. October 19th, 1932.—-TransrorMeERs, Internationa 
General Electric Company, Incorporated, 120, Broadway, 
New York, U.S.A. 

Transformers are known in which an open iron core having @ 

high-tension winding thereon is arranged inside an insulating 

bushing. In such a transformer the low-tension winding may be 
placed either inside or outside the insulating cover of the 
bushing. In either event, it is necessary to make the support 
for the bushing in two parts, so as to avoid providing a short- 
circuit path around the secondary winding. The support must 
also be of non-magnetic material 
to avoid eddy currents if the 
low-voltage winding is arranged 
externally.on the bushing. The 
two-part holder, however, has 
the drawback that a tight 
closure of a wall or a cover on 
which the transformer may be 
mounted is not possible, ay 
this is mostly desirable in the 
ease of oil-filled apparatus. 

Short-circuit currents and eddy 

currents in the support are 

avoided in a transformer having 

a high-voltage winding axially 

placed within a bushing insula- 

tor and a low-tension winding 
surrounding the high - tension 
winding and arranged inside or 
outside the bushing according to 
the present invention, by pro- 
viding at the outer periphery of 
the low-tension winding lamin- 
ated iron cores arranged parallel 
to the axis of the bushing and 
placed between the low-voltage 
winding and the support, the 
cores having their axes parallel 
to the axis of the bushing and 
extending beyond the limits of 
the support. The lines of force 
are intercepted by them and 
thus led away from the support. A is the cover of an oil-filled 
tank through which passes the insulating bushing B. This is 
secured on the cover A by the flange C. In the bushing B is 

the iron core D with the high-tension winding E 

thereon. The low-tension winding F surrounds the core D at 

about the height of the flange C. On its outer periphery are 
arranged a plurality of laminated cores G arranged parallel to 
the axis of the bushing. The cores G, together with the low- 

tension winding F, form inserts in the electrode H, which has a 

rounded contour and is earthed.—June 22nd, 1933. 


N°394.205 _ 
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MACHINE TOOLS AND SHOP APPLIANCES. 


394,137. June 23rd, 1932.—Extrupine Presses, C. J. Beaver, 
Bell-place, Stamford-road, Bowdon, Cheshire; and T. J. 
Fairfield, ‘“‘ Newlands,” Talbot-road, Bowdon; and W. T. 
Glover and Co., Ltd., Trafford Park, Manchester. : 

The remainder of the charge of lead in an extrusion press is 








during the third quarter of the year is 500,000 tons. 








driven pulley at B. On to the shaft there is ny a’spider C, 
which has pockets round its periphery for balls D. These balls 








melted prior to the introduction of a new charge by means of a 
blow-pipe A with which there are associated two exhaust pipes 
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B, one on either side. The pipes are pivoted at C, so that they 
can be swung clear, to the position shown by broken lines, when 


N° 394,137 
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the press is in operation. The pivot acts as a cock to shut off 
the passages when the pipes are swung clear.—June 22nd, 1933 






MOTOR CARS AND ROAD TRAFFIC. 






394,473. May 14th, 1932.—Sprine Mountinas, H. A. Jarred, 
117, Durbar-avenue, Foleshill, Coventry, and W. A. 
Pinder, 69, Rugby-road, Leamington Spa. 

The object of this invention is to relieve the spring of torsion 
stresses when the axle is canted by, for instance, one of the 


N°394.473 











wheels dropping into a pothole in the road. The centre part of 
the epring is made as a shaft A, which passes through an excen- 
tric B in a housing C, fixed to the axle. The action of the device 
is obvious.—June 29th, 1933. 


MISCELLANEOUS. 
N°393,846 





393,846. October 31st, 1932.— 
Pree Jorts, The British 
Thomson - Houston Com- 
pany, Lid., Crown House, 
Aldwych, London, W.C.2. 


The object of this invention 
is to minimise the stresses put 
upon pipe joints by thermal 
expansion and contraction. On 
to the end of the pipe there is 
welded a loose sleeve, so that 
the pipe is virtually folded 
back on itself. The flanges 
are welded to these sleeves 
and are bolted ther by a 
deep collar. The flexibility of 
the sleeves permits expansion 
and contraction of the several 
parts.—June 15th, 1933. 
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394,293. March llth, 1933.—Frames ror VERTICAL PisToN 
Enotes, Fried. Krupp Germaniawerft Aktiengesellschaft, 
Kiel-Gaarden, Germany. 

This invention relates to frames for vertical piston engines, in 
particular Diesel engines, which are built up mainly of metal 
plates and the parts of which are interconnected by welding. 
The invention has for its object to attain a more intimate con- 
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nection of the welded parts in order to enable them to take up 
greater forces and thus to save material. To this end, according 
to the invention, the welded seams securing the metal plates of 
such engine frames to the crank shaft bearings, to the cylinder 
supports, and, if desired, to other parts of the engine that 
transmit great forces, instead of extending in a direct or straight 


394,117. April 27th, 1932.—Execrro-pLatine, Fescol Ltd., 
101, Grosvenor-road, London, 8.W.1, and R. E. Wilson. 
This invention relates to a process and apparatus for electro- 
plating and is more particularly concerned with the plating of 
plug gauges with chr or other suitable metal, in which it 
1s essential that the plating shall be of as uniform thickness as 
possjble. The anode is of tubular form and the article to be 
plated constituting the cathode is placed in a stationary manner 
within the anode and substantially centrally thereof. Thus the 
distance of the anode from the cathode is the same at all points, 
resulting in uniform current density and rate of deposition over 
the whole of the surface of the cathode. As it is desirable to 
treat a large number of articles simultaneously, the anode is 
preferably constituted by a series of parallel substantially 
vertical tubes. In the case of plating with chromium and 
certain other metals the electrolyte constitutes the source of the 
plated metal and hence the tubes may be made of an inert 
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co. 2B 


conductor, such as lead, but are preferably made of a stronger 
metal—for example, steel—with or without a coating of lead or 
other inert conductor. Within an electro-plating bath A 
tubular anodes B are supported from a metal bar C which rests 
on insulating blocks D at opposite sides of the bath and is pro- 
vided with means for connection to the positive pole of the 
source of electrical supply. Each of the anodes is formed with 
a flange E, and the portion of the anode above the flange is 
serew-threaded for fixing of a nut F. The cathodes are con- 
stituted by the articles G to be electro-plated, and these are 
suspended within the anode by means of wires H from a metal 
bar J. The bar J is supported by insulating blocks K and is 
provided with means for connection to the negative pole of the 
source of electrical supply. As indicated, each of the wires may 
be provided with one or more spacing discs L of a diameter 
which is a loose fit within the anodes and thereby maintain the 
articles in an approximately central position.—June 22nd, 1933. 


394,471. May 6th, 1932.—Tue Execrro-mMacnetic SEPARA- 
TION OF MarTeRt4ts, R. C. Forrer-Jaggi, 4, rue da |’Uni- 
versité, Strassbourg (Bas-Rhin), France, and Mines Dor- 
maniales de Potasse d’Alsace, 140, Faubourg d’Altkirch, 
Mulhouse (Haut Rhin), France. 

This invention has for its object the separation of small 
magnetic products by means of an electro-magnet. The essential 
feature is that the products to be separated are caused to fall 
freely in a magnetic field set up between the poles of an electro- 
magnet in such a way that they are directed horizontally or 
substantially horizontally into the magnetic field, whilst the 
pole pieces producing this field are shaped in such manner 
that the lines of force in the field are directed substantially as 
if they emanated from the centre of curvature of the parabola 
of free fall at the origin of such fall. As, in the vicinity of its 
vertex, a parabola may be compared to a circular arc having 
its centre at the centre of curvature of the parabola at the 
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vertex thereof, the magnetic field acts in a direction at right 
angles to the trajectory of the free falling particles, and, as oe 
been proved by the results obtained, it is possible thus to secure 
a very good separation of the paramagnetic and diamagnetic 
particles, which are deflected on either side of the free fall 
oo. The apparatus comprises an electro-magnet A 
tween the pole pieces (see detail sketch) of which the products 
are conveyed by a slide or chute B, the end of which is hori- 
zontal or substantially horizontal, the slide being preferably 
given an oscillatory horizontal movement at right angles to the 
direction of the motion of the products to be separated. The 
material is placed in the hopper & and falls in the paths indicated 
by broken Ta The paramagnetic and diamagnetic particles 
are deviated into the paths D and E, and fall into the. boxes 
F and G. The non-magnetic material falls straight down on to 
the piano wire H, and rebounds into the outside boxes.— June 
29th, 1933. 
394,441. March Sth, 1932.—THe Extrusion or METAL 
Casinos, W. T. Henley’s a. Works —— 
Ltd., 11, Holborn-viaduct, London, E.C.1, and P. Dun- 





+ h 





extending ic 8, which are in general circular 
in cross sectional form, These members have on their adjacent 
faces projections and/or recesses which are adapted to engage 
metal placed in the space between the members the purpose 
of extrusion. The metal in the molten state is fed into one end 
of this space and is then subjected to cooling, so that it acquires 
sufficient rigidity to co-operate, mechanically, with the pro- 
jections and/or recesses on the faces. In effect there is con- 
tinuously cast in the space between the two members of the 
impelling device a strip of metal shaped to fit the effective 
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surfaces on these members. These surfaces are so formed that 
relative rotation of the two members causes the tube between 
them to be fed forward by a screwing action. Continuous rotary 
movement of the impelling device combined with continuous 
feeding of molten metal results in continuous delivery of metal 
in the solid state to the extrusion chamber A and in extrusion of 
it by the pressure exerted on it by the following metal. It will 
be seen that the method of working imposes certain limitations 
on the metals to which it is applicable. It is particularly useful 
in connection with lead and lead alloys and in extrusion in the 
form of pipes or as sheaths on electric cables.—June 29th, 1933. 




















Forthcoming Engagements. 





Ss peste. ., Sats. 


Secretaries of I , &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach thie office on, or before, the morning of the Monday 
of the week pr ing the i 











9 9 In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





MonpaAY TO THURSDAY, SEPTEMBER 18TH TO SEPTEMBER 2IsT. 


InstiruTe OF Mrtats.—Autumn Meeting in Birmingham, 
For provisional programme see page 98. 


WEDNESDAY TO SATURDAY, OCTOBER 4TH TO OCTOBER l4TH. 


INSTITUTE OF PATENTEES.—Central Hall, 
8.W.1. Ninth International Exhibition of Inventions. 


Westminster, 
Daily. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Simm Maurice Bonnam-Cartrer, K.C.B., K.C.V.O., has been 
epncinted a director, and Mr. P. W. McGuire, managing director, 
ot Armstrong-Saurer Commercial Vehicles, Ltd., of London and 
Newcastle-on-Tyne. 

Mr. T. D. Morean, M.I. Mech. E., has been appointed as 
agent for Wild-Barfield Electric Furnaces, Ltd., and G.W.B. 
Electric Furnaces, Ltd., for South Wales and the West of 
England. Mr. Morgan’s address is Glaisdale, Porthcawl, Glam. 


THE directors of Browett-Lindley (1931), Ltd., have arranged 
with the board of Kryn and Lahy (1928), Ltd., for their sales of 
engines, compressors, condensing plant, &c., to be conducted 
by Mr. A. G. Foster. These two companies work in association, 
and the arrangement is @ sequence to the recent announcement 
of Mr. Foster's appointment to the position of general sales 
manager for Kryn and Lahy. 


Tue Duncan-Stewart-DemaGc Corporation, Ltd., informs 
us that the address of its London office is 54, Victoria-street, 
8.W.1 (telephone, Victoria 1383), and not 12, Victoria-street, 
as given in a Journal Note of July 14th, and that the technical 
manager of the Corporation is Mr. H. quist. We are also 
informed by Mr. Ernst Hafels that he will continue as heretofore 
to carry on the London representation of Demag A.G. at 12, 
Victoria-street (telephone, Victoria 2612) quite independently 
of the Corporation. 








CONTRACTS. 





Ricuarp Dunston, Ltd., Thorne, Yorkshire, have received 
an order for the construction of two 250-ton grain-carrying 
lighters for service on the Humber. 


J. anp E. Hatz, Ltd., Dartford, Kent, have received the 
contract to supply the refrigerating machinery for the motor 
vessel “‘ Gundersen,” which is being insulated throughout for 
the carriage of fruit cargoes. 

HupswEtt, CLARKE AND Co., Ltd., Leeds, have received from 
Beswick’s Limeworks, Ltd., Hindlow, near Buxton, an order for 
a 36 H.P. Diesel locomotive. This is the fourth Diesel loco- 
motive which that company has ordered from the firm. 


CRAVEN Broruers (MANCHESTER), Ltd., have recently 
received an order for a double-head crank pin re-turning and 

inding machine for the Belgian State Railway, and an order 
or a vertical boring and turning mill with 5ft. 6in. table for the 
London, Midland and Scottish Railway, Crewe. 


Sruon-Carves, Ltd., Cheadle Heath, near Manchester, have 
received an order from the Grassmoor Company, Ltd., for a 
battery of twenty coke ovens, a coal-handling plant, and a 
coal-storage bunker. The ovens are to be erected at the Grass- 
moor Collieries, near Chesterfield, and will replace a battery 
of waste heat ovens. The new ovens will be of the twin-flue 
“* Underjet ” regenerative type, and will be capable of carbonis- 
ing 380 tons of coal per day. The ovens will be similar to the 








line course, a8 has hitherto been the practice, extend in an 
indirect and preferably an undulating course.—June 22nd, 1933. 


seath,-Hesket, Church-avenue, Sidcup. 
The impelling device of this press comprises two longitudinally 





battery of thirty now being erected by Messrs. Simon-Carves 
at Manvers Main Colliery. 




























Aue. 4, 1933 


THE ENGINEER 


103 











A Seven-Day Journal 


A Locomotive War Veteran. 


A BATTLE-SCARRED veteran of the Great War, the 
L.M.S. locomotive No. 2717, which is believed to be 
the only British railway engine to have been captured 
by the Germans, has just been withdrawn from service 
and broken up, after a working life of over 1,220,000 
miles. It was one of seventy-eight locomotives loaned 
by the old Midland Railway to the Railway Operat- 
ing Division for active war service overseas, and was 
captured by the enemy during the battle of Cambrai 
in November, 1917. For five months it was used as 
a machine gun post in ‘“‘ No Man’s Land.” In the 
following March retreat the Germans removed the 
engine, patched up the bullet and shrapnel holes, 
and employed it for railway purposes until it was 
recaptured in the great British advance of November, 
1918. A further distinction gained by No. 2717 was 
that it worked the first troop train to run from Mons 
to the German frontier. When returned to home 
duties after the war, this and other engines of the 
same class were decorated with plates recording 
their war services. Until recently, these engines, 
which were first built over fifty years ago, were 
employed on freight work by the L.M.S., but having 
become obsolete they have now been withdrawn from 
service. The L.M.S. Railway Company also announces 
that H.R.H. the Princess Royal has graciously con- 
sented to the new L.M.S. ‘ Pacific ’’ locomotive 
No. 6200 being named ‘‘ The Princess Royal.’ This 
locomotive was described in our issue of July 7th. 


Salford Electricity Undertaking. 


THE report on the Salford electricity undertaking, 
covering the year ended March 31st, 1933, indicates 
that despite the unfavourable industrial conditions 
the sales of electricity showed an increase of 9} per 
cent. over the previous year. The increase is attri- 
buted mainly to reductions in the undertaking’s 
charges, which were made in April and October, 
1932. During the year, 3527 consumers, represent- 
ing 11,023 kilowatts, were connected to the mains, 
giving a total of 22,632 consumers with 123,812 kilo- 
watts, an increase of 18-46 per cent. in consumers and 
9-77 per cent. in kilowatts. There was a very large 
increase in the use of electricity for domestic water 
heating; 253 motors, equal to 1202 horse-power, 
were put into service, bringing the total number to 
5239, with an aggregate of 55,648 horse-power, and 
giving an increase of 5-08 per cent. in motors and 
2-21 per cent. in horse-power. The average price 
charged was 1-05d. per unit, as compared with 
1-13d. for the previous year. An interesting table 
included in.the report shows the number of motors 
used in different trades and the total horse-power 
connected in each case. The engineering trades 
employ 790 machines, developing a total of 7619 
horse-power, and the woodworking trade 464 machines 
with a total of 5383 horse-power. At the docks 403 
motors produce 7813 horse-power. For cotton bleach- 
ing, dyeing and finishing, 350 motors are used with a 
total of 6366 horse-power. Copper and rubber works 
give rise to a demand of 3770 and 2120 horse-power 
respectively. Particulars of over forty trades are 
given. 


The New Cunarder. 


Sm Percy Bares, the chairman of the Cunard 
Company, speaking at a luncheon on board the 
‘* Berengaria,” after the opening of the new graving 
dock at Southampton, on Wednesday of last week, 
said that since the work on the new Cunarder had 
been stopped the whole theory of the ship, her con- 
struction, and the proposed two-ship-weekly mail 
service had come under much criticism and investiga- 
tion. He was, however, glad to say that after investi- 
gation by H.M. Government, both the theory and 
design of the ship had been vindicated. He declared 
that the Southern Railway had no cause for appre- 
hension ; the ship would in due course he constructed, 
although it was possible that some delay might be 
experienced. Sir Percy, it may be added, made a 
very definite reference to the construction of a sister 
ship to the Clydebank vessel. 


Cherbourg Harbour Works. 


THE completion of the mole and harbour station 
constituting the first stage of the programme of works 
being carried out at Cherbourg was marked by an 
official ceremony on Sunday last by the President of 
the Republic, Monsieur Lebrun, who journeyed from 
Paris to Cherbourg in a Bugatti motor coach, which 
covered the full distance of 230 miles in 3h. 15 m. 
Before these works were undertaken liners had to 
remain outside the harbour while passengers were 
landed or embarked by tenders. They cam now draw 
up alongside the new landing stage, and the heaviest 
Transatlantic traffic can be dealt with quickly and 
efficiently, the railway service to Paris being, at the 
same time, greatly improved and accelerated. The 
entrance to the harbour has been deepened by exten- 


and dumped to form a site for works and warehouses. 
The mole upon which the railway station has been 
constructed has a length of 2033ft. and provides a 
depth at low-water level of 46ft. The station itself 
has a foundation of 924 concrete piles. It is built of 
concrete faced with glazed tiles. Its length is 918ft. 
and width 311ft., and with a clock tower 230ft. high 
it constitutes an imposing edifice. There are more 
than 1000 yards of railway platform, and the con- 
veniences offered to passengers are particularly 
elaborate. A second mole is now under construction 
to complete the spacious basin for Transatlantic 
traffic, and this will be followed by the construction 
of another mole and the dredging of a basin for cargo 
boats, the spoil being dumped to constitute an aviation 
ground. Cherbourg is to become equally important 
as a commercial and naval port, and this close associa- 
tion of the two aspects was marked at the inaugura- 
tion, when the President of the Republic reviewed the 
second naval squadron, which had assembled to take 
part in the ceremony. 


Oil from Coal. 


On Friday, July 28th, at a conference of the South 
Wales Industrial Development Council, held at 
Cardiff, it was decided to set up a committee in order 
to explore the possibility of constructing in the South 
Wales coalfield a plant for the extraction of oil from 
coal under the Government guaranteed preference 
scheme. The principal speakers at the meeting 
were Dr. Roy Illingworth and Professor George 
Knox, both of whom stressed the suitability of South 
Wales coal for the production of liquid fuel, either 
by the low-temperature carbonisation or the hydro- 
genation process. This was particularly true of the 
coal mined in the South Crop area and in Monmouth- 
shire. Dr. Illingworth assured the conference that 
the Admiralty was in a position to take all the oil 
which could be produced. The committee formed to 
prepare a scheme includes Dr. Illingworth and 
Professor Knox, representing the coal experts; 
Sir John Beynon, Mr. John Paton, Mr. E. L. Hann, 
Mr. B. Nicholas, and Mr. J. Picton James, representing 
the coalowners ; Mr. Enoch Morrell, President of the 
South Wales Miners’ Federation, and others repre- 
senting the miners; and Mr. E. L. Hughes, the 
South Wales manager of the National Benzole Com- 
pany, Ltd., representing the oil interests. 


Piccadilly Railway Extension. 


THE opening on Monday last of the Enfield West— 
Cockfosters section of the Piccadilly Railway marked 
the completion of the Southgate extension of the 
line and the first addition made to the underground 
system since the establishment of the London Passen- 
ger Transport Board. This final link of the extension 
is seven-eighths of a mile long, and projects the line 
to the terminal in Potters Bar-road at Cockfosters. 
On the opposite side of the road it is proposed to 
build an omnibus station, which will be connected 
to the railway by a subway. A motor park attached 
to the Cockfosters Station, enables people living in 
the countryside beyond to drive to the station and 
pick up their cars at the end of the day. The com- 
plete Southgate extension was carried out in con- 
junction with the work of widening the District 
Railway between Hammersmith and Northfields to a 
four-track road, to enable the trains of the Piccadilly 
line to be run through to Hounslow and South 
Harrow. The cost of the extension, comprising 4} 
miles of twin tunnels and 3 miles of viaduct bank 
and cutting, was about 5 million pounds. Work was 
begun in the autumn of 1930. The line was opened 
to Arnos Grove in September, 1932, and to Enfield 
West in March of the present year. Extending prac- 
tically the whole way between Enfield West and 
Cockfosters, in a wide shallow cutting at the side of 
the main tracks, is a double-ended depét, which is 
skirted on the south side by an 18ft. concrete road, 
extending to the sub-station at Cockfosters. At the 
Enfield West end of the depét there is a washing 
machine house through which the cars are passed for 
the final sluicing down before they return to service. 
Next to this washing house is the cleaning shed with 
three tracks, and then the car shed with a fan-room, 
oil stores, the foreman’s office, men’s locker-room, and 
fitters’ shop along the south side. 


A Scientific Management Congress. 


At a meeting of the Council for the International 
Congress for Scientific Management, which was held 
on Wednesday, July 26th, Sir George Beharrel, the 
Chairman of the Council, announced that the Prince 
of Wales had graciously agreed to act as Patron of the 
Congress. which is to be held next year during the 
week beginning July 15th. There will be fou days 
of sessional work, including two plenary sessions, 
which will be followed by tours of inspection and 
visits to factories. The following are some of the 
subjects to be discussed :—What are the correct 
methods of inculeating modern management prin- 
ciples and practices in large-scale, medium, and small 
undertakings, and what is the réle of trade or other 
associations in this field 2? Methods of controlling 
production through the comparison of actual results 
with standards or forecasts. Concrete examples of 





sive dredging, and 5,625,000 cubic yards of sand, 
gravel, and clay have been removed for the new basin 


the application of scientific management to distribu-. 
tion problems in manufacturing, wholesaling, and 








retailing. Standardisation as a factor in agricultural 
development, including standardisation of equip- 


ment, methods, and products. Methods of selection, 
education, and training of personnel suitable for 
high administrative positions. How far can scientific 
management in the home contribute to the raising 
of the standard of life in respect of alimentation ? 
An Executive Committee is in process of formation, 
on which, up to the present, the following have 
signified their willingness to serve :—Sir Alan Garrett 
Anderson, Dr. E. F. Armstrong, Major Astor, Lord 
Barnby, Sir George Christopher Clayton, Sir Andrew 
Rae Duncan, Sir Henry Fowler, Mr. G. R. Freeman, 
Sir Mark Webster Jenkinson, Mr. Kenneth Lee, 
Lord Leverhulme, Mr. Guy Locock, Mr. A. J. H. 
Pollen, Mr. R. Seebohm Rowntree, Sir Josiah Stamp. 


Welding in the Shipbuilding Industry. 


At a joint meeting of the Shipbuilding Employers’ 
Federation and representatives of the shipyard trades 
unions, which was held in Edinburgh on Thursday, 
July 27th, the question of electric welding in ship- 
building work was further discussed. Mr. T. B. 
Hutchison, of Greenock, the President of the Ship- 
building Employers’ Federation, presided, and Mr. 
W. Sherwood, of London, represented the unions. 
The meeting was called to consider the employers’ 
statement on the subject of welding, which was 
elaborated at a meeting held on May 25th. Mr. 
Sherwood, on behalf of the National Executive Com- 
mittee of the shipyard trades unions, stated that it 
was the unanimous opinion of the unions that there 
was no need yet for the creation of a new class of 
craftsmen, to be known as “ ship welders,” as sug- 
gested by the employers, and the need for craftsmen 
could quite well be met by the extension of the train- 
ing of the apprentices in each of the different sections’ 
affected. After the employers’ committee had con- 
sidered the statement of the unions, Mr. Hutchison 
informed the trades union representatives that it 
would be necessary to report their decision to the fuli 
board and to the local associations, after which the 
joint conference would again reassemble. Mr. 
Hutchison also emphasised the far-reaching changes— 
on much the same lines as the transition from wood 
to iron—with which the industry was faced, in view 
of which it was considered by the employers essential 
to create a new class of craftsmen to undertake ship 
welding. In their reply, the unions said that, while 
they were not opposed to the development of new 
methods or the introduction of new tools, they were 
unanimously of opinion that the employers’ scheme 
would not meet the needs of the trades unions. 


Mechanisation in the Post Office. 


REPLYING in a letter to a recent suggestion from 
the Union of Post Office Workers that the introduction 
of motor transport schemes, and the development of 
the automatic telephone system, which have resulted 
in some staff reductions, should be suspended until 
unemployment is less acute, Sir Kingsley Wood, the 
Postmaster-General, defends both schemes of develop- 
ment. On the question of motor transport he says 
that his policy is directed towards the provision of 
full-time rather than part-time employment, when- 
ever such a course is consistent with the improvement 
of facilities, and the introduction of modern methods. 
As regards automatic telephone systems, he says 
that while there is some diminution in the openings 
for telephonists, automatic installations, not only 
make for improved service, but they widen the field 
for employment on the engineering staff engaged in 
the construction and maintenance of exchange equip- 
ment. Automatic telephone systems also hold out 
the hope of reduced telephone rates and an increased 
demand for telephone services. In view of these 
circumstances, the Postmaster-General says that he 
feels unable to slow down the process of mechanisa- 
tion, particularly at a time when he is being pressed 
by manufacturers to accelerate the conversion of 
exchanges to automatic working in order to relieve 
unemployment in the engineering and other trades. 


Craft Tools in Sheffield. 


In the Journal of the Sheffield Chamber of Com- © 
merce, attention is drawn to the recent formation of 
a local trades technical society, with the object of 
collecting and preserving examples of tools and 
machines which have been used by past generations 
of Sheffield workmen. The desire to undertake such 
work was first expressed by members of various 
trade societies and the special committee which was 
set up to carry out this work has now secured the 
co-operation of the Parks Committee of the Cutlers 
Company, which has allocated two buildings in the 
Whiteley Wood in which a permanent collection is to 
be housed. In addition to a collection of the actual 
tools which were used in the past by cutlers, file and 
edge tool makers, it is hoped to erect an old tilt 
hammer worked by a water wheel. The society also 
proposes to gather together photographs, prints, 
drawings, and other matter connected with the history 
of the Sheffield industries. The exhibits will probably 
be supplemented by examples of the actual work of 
the best Sheffield craftsmen. The society has now 
almost completed the preparation of a glossary of 
the technical words and terms which are used in the 
various trades. 
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Technical Design of 


By IVAN 


No. 


AUCH progress ih the technical design of high 

masonry dams has been made during the last ten 
years. New methods of analysing load distribution 
and stress magnitude have been mathematically 
developed and experimentally checked ; the fitness 
and adequacy of theoretical designs have been verified 
by tests of models and measurements at completed 
dams; theories of heat flow and resulting stress 
conditions have been adapted to dam analyses, 
and much light has been thrown on problems of 
uplift pressure, concrete temperature variations, 
earthquake effects, and the action of concrete under 
different conditions of stress. 

The more important developments apply to all 
three classes of high masonry dams, namely, straight 
gravity dams, curved gravity dams, and arch dams. 
Some of the developments apply to multiple-arch 
and other types of comparatively thin, reinforced 
concrete slab or arch structures. This article is, 
however, confined to masonry dams of a massive 
type and single-arch structure high enough and 
thick enough to permit the masonry to be properly 
classified as mass construction. 

Unfortunately, recent articles on large masonry 
dams have been somewhat loose in their designation 
of the different types. One frequently reads about 
gravity dams, straight gravity dams, curved gravity 
dams, gravity dams curved in plan, arch gravity 
dams, arched gravity dams, and arch dams. Gravity 
dams are those which transmit the bulk of their 
water load to the foundations by gravity action. 
They may be either straight in plan or slightly curved. 
The terms curved gravity dams, gravity dams 
curved in plan, arch gravity dams, and arched gravity 
dams are synonymous. They refer to dams which 
transmit relatively large proportions of their water 
load horizontally to the abutments by af&h action 
as well as vertically to the foundation by gravity 
action. Arch dams are sharply curved dams which 
transmit the principal parts of their water load to 
the canyon walls by arch action. In the following 
discussion use will be made of the terms gravity 
dams, straight gravity dams, curved gravity dams, 
and arch dams. 

It is not proposed to go into the detailed principles 
of mechanics and mathematics involved in technical 
design studies, but to confine attention to the funda- 
mental assumptions and general methods of analysis 
necessary in planning the larger and more important 
structures. 


Principat ACCOMPLISHMENTS. 


The principal accomplishments in the design 
of high masonry dams during the last ten years may 
be briefly summarised as follows, the order being 
primarily that of importance :— 


(1) The development of the amplified trial load 
method of analysing the action of dams under various 
load conditions ; the effects of twist, tangential shear, 
foundation and abutment deformations, and radial 
sides of cantilever elements being included in the 
amplified method. 

(2) The checking of theoretical designs by tests 
of models, and measurements at full-size completed 
dams. 

(3) The collection and interpretation of concrete 
temperature data and the derivation of mathematical 
formule for analysing temperature effects. 

(4) The measurement of uplift pressure intensities 
at foundation levels and at horizontal construction 
joints in existing masonry dams. 

(5) The evaluation of errors introduced in stress 
analyses as a result of the assumption of a straight 
line distribution of stress between the upstream 
and downstream faces of the dam. 

(6) The experimental determination of the action 
of concrete under various conditions of stress, par- 
ticularly as regards the effects of flow under sustained 
load. 

(7) The selection of a maximum earthquake 
shock for design purposes in regions of earthquake 
occurrence and the derivation of mathematical 
formule for calculating its effect on stress magnitude 
and distribution. 

The earthquake problem has been placed at the 
end of the list, since it is pertinent only in cases where 
dams are situated in earthquake regions. It may be 
of appreciable importance in such cases, but it need 
not be considered at all in most instances of high 
masonry dam design. 

As a result of these accomplishments it has become 
possible, during recent years, to design high masonry 
dams with a greater feeling of confidence and to build 
biggér and better dams than have ever been con- 
sidered feasible. It has also become possible gradually 
to increase the maximum allowable working stresses 
in the masonry and to modify the unusually severe 
criterion regarding unit stresses at the upstream 
face of a gravity dam proposed by Maurice Levy 
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in 1895, namely, that the stress at the upstream 
face shall be compression and shall exceed the unit 
water pressure at all elevations. Incidentally, 
however, the larger the dam the easier it is to comply 
with Levy’s criterion, because of the heavier cross 
sections necessary in order to keep the maximum 
stresses within allowable limits and to provide 
adequate factors of safety against sliding. 


CoNncLUSIONS REGARDING TECHNICAL DESIGNS. 


The more recent accomplishments and develop- 
ments in the technical design of high masonry 
dams have led the writer to the following conclusions : 


(1) All dams situated in comparatively deep and 
narrow U-shaped canyons should be designed on 
the basis of the amplified trial load method of 
analysis, whether sharply arched, slightly curved, 
or straight in plan. 

(2) All curved dams in comparatively wide, 
V-shaped canyons should be designed on the basis 
of trial load analysis. 

(3) Tentative designs for all dams, whethgr 
straight or curved, should be checked by careful 
tests on accurately constructed models. 

(4) Changes in temperature in the interior of the 
masonry, whether caused by generation of setting 
heat during the curing period, and subsequent cooling, 
or by seasonal changes in the air and water tempera- 
tures at the faces of the dam, must be properly and 
accurately considered in technical design studies 
for all dams carrying relative large proportions of 
the water load by arch action. 

(5) Effects of temperature changes are not 
especially important from the standpoint of internal 
stress conditions in the case of dams carrying 
approximately all the water load by gravity action. 

(6) Effects of uplift pressure at the base of the 
dam must be carefully and properly allowed for in 
the technical design of all masonry dams carrying 
the principal part of the water load by gravity 
action, even though the plans may provide elaborate 
grouting and draining installations in the founda- 
tion rock along the upstream edge of the base. 

(7) Effects of uplift pressure in the interior of 
the masonry are more than adequately allowed for 
by the uplift assumptions applicable at the base 
of the dam. 

(8) Effects of uplift pressure, either at the base 
of the dam or within the body of the structure, 
are not especially important in the case of dams 
carrying the major part of the water load by arch 
action. 

(9) Results of an accurate determination of the | 
non-linear distribution of stress in arch and canti- 
lever elements may be both beneficial and harmful. 
The changes caused in the calculated stresses are of 
sufficient importance to warrant their determination 
in the design of high masonry dams. 

(10) Flow of concrete under sustained load is 
not an important factor in the technical design of 
high masonry dams. It can be adequately allowed 
for in stress analyses by using a comparatively low 
value for the modulus of elasticity. 

(11) Corrections of stress analyses to allow for 
the Poisson’s ratio effect are not particularly 
important, inasmuch as the general tendency is 
toward an evening-up of the arch and cantilever 
stresses without causing changes of more than from 
5 to 10 per cent. at the points of maximum stress. 

(12) Water soaking of the concrete near the 
upstream face of the dam does not seem to have 
an important effect on stress analyses where a dense 
concrete is specified and where an efficient system 
of vertical drains is provided near the upstream face. 

(13) Spreading of the canyon walls due to reservoir 
water pressure can be adequately allowed for in the 
arch analyses by a slight increase in the seasonal 
temperature drop assumed to take place after the 
setting heat has been dissipated and the construction 
joints grouted. 

(14) The value of the sliding factor—that is, the 
ratio of the total horizontal water pressure to the 
resultant vertical force, has an important bearing 
on the safety of a gravity dam, but has little, if any, 
meaning as regards the safety of a curved gravity 
or arch dam where a large proportion of the water 
load is carried by arch action. 

(15) In analysing horizontal elements of curved 
gravity or arch dams, secondary, or cracked, arches 
should be investigated whenever the original calcula- 
tions indicate the existence of appreciable tension 
areas and unit tensile forces of such magnitude 
as to cause cracking or opening of radial construction 
joints. 

(16) If the cracking is not too extensive, approxi- 
mate estimates of the maximum compressive stresses 
which will be indicated at the crown and abutment 
sections by the analysis of the finally determined 
secondary arches can be made by adding, numerically, 


stresses at the upstream and downstream edges of 
the arch. 

(17) In analysing vertical elements of curved 
gravity or arch dams, secondary, or cracked, canti- 
levers should be investigated wherever the original 
calculations indicate the existence of appreciable 
tension stresses at either face of the dam. 

(18) Effects of uplift pressure are not pertinent 
in calculating deflections of cantilever elements of 
curved gravity or arch dams, except in cases where 
cracking occurs at the upstream face. ‘ 

(19) The effects of earthquake shocks on stress 
conditions in the interior of the concrete should be 
investigated in the case of high masonry dams 
situated in earthquake regions, but the changes 
required in designing for such conditions usually 
will not be of great magnitude. 

Many of the above conclusions regarding the 
technical design of high masonry dams are based 
on studies made under the writer’s direction in the 
office of the Chief Engineer of the United States 
Bureau of Reclamation at Denver, Colorado. Some 
of the investigations were made in connection with 
the design of the 200ft. Gibson Dam, completed near 
Great Falls, Montana, in the summer of 1929. Some 
were made in connection with the design of the 
421ft. Owyhee Dam, completed in Eastern Oregon 
in the summer of 1932. However, by far the greater 
number were made in connection with the design 
of the 747ft. Hoover Dam, now under construction 
on Colorado River near Las Vegas, Nevada. 

Bureau of Reclamation dams are designed under 
the supervision of J. L. Savage, Chief Designing 
Engineer. All engineering and construction of the 
Bureau is under the direction of R. F. Walter, Chief 
Engineer, with headquarters at Denver, Colorado, 
and all activities of the Bureau are under the general 
charge of Dr. Elwood Mead, Commissioner, with 
headquarters at Washington, D.C. 


Triat Loap MetTHop or ANALYSIS. 


The development of the trial load method of 
analysing the action of masonry dams has made 
possible the fairly accurate calculation of deforma- 
tions and stresses under different load conditions. 
Until about ten years ago designing engineers 
assumed the entire water load to be carried vertically 
to the foundations by cantilever action in both 
straight and curved gravity dams, and horizontally 
to the abutments by arch action in all arch dams. 
In other words, arch action was ignored in designing 
gravity dams, and cantilever action ignored in design- 
ing arch dams. As a matter of fact, some portion 
of the water load is carried by arch action in most 
gravity dams, whether straight or curved, and some 
portion by cantilever action in most arch dams, 
whether thick or thin. The trial load method of 
analysis determines the proportion of water load 
carried by each system of load transfer. Conse- 
quently, maximum stresses can be more accurately 
calculated in both horizontal and vertical directions, 
at all elevations and at all vertical cross sections, 
than was possible a few years ago when the analyses 
were made by the older methods. 
The trial load method of analysis is based on the 
criterion that the deflections of the arch elements 
must equal the deflections of the cantilever elements 
at conjugate points in all parts of the dam. Conse- 
quently, the method consists of assuming different 
distributions of load between arch and cantilever 
elements, and calculating the corresponding arch 
and cantilever deflections until the criterion is 
fulfilled. 
Formule for calculating deflections are based on 
the theory of elasticity. When the method was first 
developed, the formule included only the effects 
of bending, thrust, and temperature in the case of 
the arch elements; and bending, thrust, and hori- 
zontal shear in the case of the cantilever elements. 
The next step in the development was the introduction 
of the radial shear effect in the arch calculations. 
Since then the method has been gradually amplified 
and extended, until now the formule include the 
effects of tangential shear, twist, foundation and 
abutment deformations, radial sides of cantilever 
elements, Poisson’s ratio, more accurately determined 
variations in seasonal concrete temperature, drop 
in concrete temperature after grouting the construc- 
tion joints, effects of setting heat, and other special 
conditions. The use of the trial load method takes 
into account the topographic conditions at the dam 
site, including the lack of symmetry at the two sides 
of the canyon. 
The trial load method of analysing masonry 
dams has been developed in the Denver office of 
the Bureau of Reclamation during the last ten years. 
A somewhat similar method was used in Europe 
about the time the studies were begun in America.* 
The original form of the American development 
was described in the ‘‘ Proceedings ” of the American 
Society of Civil Engineers in January, 1928, and 
reprinted in the ‘“‘ Transactions ’’ of the Society in 
1929.2 The amplified method now being used has 
not been described in detail in engineering literature. 
1 “ Study of Arch Dams,”’ by Alfred Stucky, Bull., Tech. De 
La Suisse  Aentnany Leusanne, 1922. 
2 “ Analysis of Arch Dams by the Trial Load Method,” by 











* Senior Engineer, Bureau of Reclamation, Denver, Colo. 


the originally determined compression and tension 


C. H. Howell and A. C. 7 os “ Trans.,’’ Am. Soc. C.E., Vol. 
93, 1929, pages 1191 to 1316. 
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Up to the present time the trial load method 
has been used in designing eleven masonry dams 
varying in height from 118ft. to 747ft. The Bureau 
of Reclamation used the method in designing the 
118ft. Cat Creek Dam, near Hawthorne, Nevada, 
recently built by the Bureau of Yards and Docks, 
United States Navy Department ; the 160ft. Dead- 
wood Dam near Boise, Idaho; the 200ft. Gibson 
Dam near Great Falls, Montana ; the 220ft. Madden 
Dam in the Panama Canal Zone, now under construc- 
tion by the Department of Operation and Main- 
tenance, Panama Canal Zone; the 42lft. Owyhee 
Dam, recently completed in Eastern Oregon; and 
the 747ft. Hoover Dam, now under construction on 
the Colorado River near Las Vegas, Nevada. 

The method was also used by the City of Denver, 
Colorado, in designing the 150ft. Eleven Mile Canyon 
Dam, now being completed near Denver; by the 
J. G. White Engineering Corporation in designing 
the 218ft. Calles Dam, near Aquascalientes, Mexico ; 
by the Electric Bond and Share Company, in designing 
the 313ft. Ariel Dam on Lewis River, near Portland, 
Oregon ; and by the Salt River Valley Water Users’ 
Association in designing the 205ft. Stewart Mountain, 
and 305ft.s Horse Mesa dams on Salt River, near 
Phoenix, Arizona. 

The trial load method was originally developed 
for use in analysing the action of arch dams. It was 
later applied to curved gravity dams; and, still 
later, to straight gravity dams. It was found that the 
proportion of total water load carried by arch action 
is important in the case of curved gravity dams, 
and appreciable in the case of straight gravity dams 
im narrow canyons. | It was also found that appreciable 
portions of the water load are carried by cantilever 
action in the case of comparatively thin, sharply 
curved, arch dams. 


VERIFICATIONS OF DESIGN. 


Thus far, the more important verifications of 
technical designs by means of model tests and 
measurements at completed structures have been 
confined to dams of the arch type. The results of 
these investigations have shown two things. First, 
that carefully executed tests of accurately con- 
structed models can be safely used to predict the 
action of full-size dams ; and second, that the ampli- 
fied trial load method of analysis, including adjust- 
ments for radial shear, tangential shear, twist, 
foundation, and abutment deformations, Poisson’s 
ratio, temperature, and so forth, can be safely 
used to calculate the deformations and _ stresses 
in both small-scale models and full-size structures. 

The Engineering Foundation Arch Dam Committee 
began this important work when it built and tested 
the 60ft. Stevenson Creek Test Dam near Fresno, 
California.* Its observations showed that cantilever 





action does take place in comparatively thin arch 
dams, and that the amount of such action can be 
calculated with a reasonable degree of accuracy. 
The tests of the celluloid model of the Stevenson 
Creek Test Dam, made at Princeton University 
by Professor George E. Beggs, in co-operation with 
the Arch Dam Committee, showed that satisfactory 
data can be secured by the use of small-scale models 
loaded with mercury. The tests of the concrete 
model of Stevenson Creek Test Dam, made at the 
University of Colorado by the Bureau of Reclamation, 
in co-operation with the Arch Dam Committee, 
showed the same result to a still greater degree.* 

The latter tests were made on a one-twelfth scale 
model loaded with mercury. Since mercury has a 
density 13-6 times that of water, the stresses in 
the model were of approximately the same magnitude 
as in the prototype. Consequently, cracking occurred 
in the model in almost the same way as in the full-size 
structure; and the deformations in the model, 
multiplied by the proper factor, agreed very satis- 
factorily with those measured on the prototype. 

The tests of the 1 to 68 scale, concrete model of 
Gibson Dam, and the 1 to 240 scale, plaster of Paris 
and celite model of Hoover Dam,® made by the 
Bureau of Reclamation at the University of Colorado, 
showed a very satisfactory confirmation of the trial 
load method. The tests of the model of Hoover Dam 
showed conclusively that important arch action 
takes place in a massive curved gravity dam, and that 
foundation and abutment deformations are especially 
important in a dam of so great a magnitude. Founda- 
tién and abutment deformations were also found to 
be important in the trial load analysis of Owyhee 
Dam. 

Recently completed deflection measurements at 
Gibson Dam show a satisfactory agreement with the 
results of the trial load analysis. The design and 
construction of Gibson Dam was described in the 
June 18th, 1931, issue of Engineering News-Record.® 

Summarising the investigations to date, the trial 
load method has been satisfactorily checked against 
the full-size Stevenson Creek Test Dam, the concrete 
model of the Stevenson Creek Test Dam, the concrete 
model of Gibson Dam, the full-size Gibson Dam, and 
the plaster of Paris and celite model of Hoover Dam. 


(To be continued.) 





ae Engineering Foundation Arch Dam Investigation, Report 
by Committee,” Vol. I., “‘ Proc.,” Am. Soc. C.E., May, 1928, 
Part 3. 

4“* Checking Arch Dam Designs with Models,” by J. L. 
Savage and Ivan E. Houk, Civil Engineering, May, 1931, page 
695 to 699. 

5 “* Model Tests Confirm Design of Hoover Dam,”’ by J. L. 
Savage and Ivan E. Houk, Eng. Newe-Rec., April 7th, 1932, 
pages 494 to 499. 

§ ‘* Design and Construction of Two New Reclamation Dams,” 
Eng. News-Rec., June 18th, 1931, page 998. 








Engineers and East African Prospects. 


By J. G. B. SAMS, A.M.I. Mech. E. 


_ AFRICA is usually understood to refer to 
the Colony of Kenya, the Protectorate of Uganda, 
and the “ mandated ” territory of Tanganyika, all 
these being agricultural countries having compara- 
tively inconsiderable mineral wealth, at all events 
up to the present, observing that the results of the 
new Kakemega goldfield in Kenya are as yet 
problematical. Of the three, Kenya has probably 
been the hardest hit in the last year or two owing to 
the fact that, in addition to depressed world prices 
and conditions, its main crops have literally been 
devastated by locusts, a heavy flight of which must 
be seen to be believed ; as an example, on one occasion 
the writer’s garden was entirely clouded over from 
the sun for over an hour by a swarm of these pests, 
the hum of their wings being very audible and at 
times almost noisy. Uganda, which of these three 
territories is the least settled by Europeans, has come 
off best, as its main crop, cotton, has no attraction 
for locusts, and in addition last year’s crop was not 
only a very good one, but commanded good prices 
for the growers. 


AGRICULTURE. 


As can be imagined, the present and future of East 
Africa is bound up in agriculture, in which the native 
tribes are being encouraged by Government to take, 
and actually are taking, an increasing part ; this will 
in time prove to be a great field for further mechanisa- 
tion in connection with both native and Euro 
farming. At the moment the native prefers to culti- 
vate the ground either with a “‘ jembe,” a broad-faced 
hoe used like a pick, or a “ panga.”’ a heavy gardening 
knife, which is used with one hand, the rubbish being 
pulled out of the turned-over soil with the other as 
he progresses. Successful efforts have been made in 
places to persuade him to use a plough drawn by 
““ngombi”’ (native humped oxen), of which there 
always seem to be a supply in every native village, 
but up to the present only the bare fringe has been 
touched and in the background is a large field for 
local enterprise backed up by home manufacturers. 
Ploughs for this purpose should be as light and as 





simple as possible ; for example as native cultivation 





does not seem to go much deeper than 4in. and the 
soil seems fairly light it might be possible to combine 
the breast and share in one piece and so save both 
weight and manufacturing costs. Amongst European 
settlers, who often farm as much as 5000 acres, the 
ordinary tractor has recently been losing favour, 
chiefly, it is said, on account of the rising price of the 
fuel oil, but an engineer is inclined to think that some 
of the trouble is probably due to bad handling by the 
native “‘ boys ” who generally operate the machines. 
Observing the usual size of farms and the entire lack 
of intervening hedges, it is surprising to find that 
very small use is made of steam cable ploughing sets ; 
the reasons for this have been given as high price of 
coal added to the difficulty of its transport over rough 
ground, together with difficulties in connection with 
water supplies in dry weather and the fact that 
responsible Europeans at comparatively high wages 
would have to be put on the engines, the plough being 
entrusted to natives. It is suggested that these diffi- 
culties could be met by the use of the compression- 
ignition engine, which at once would simplify the 
fuel and water problem. In order to meet the high 
wages the engines should be of the highest practical 
capacity, say, 20-ton (and upwards), pulling twenty- 
breast ploughs (or more), so that the actual work done 
might justify the wages required. It is unfortunately 
true that farmers and others are a little shy of this 
form of power, but with a proper supply of spare 
parts and a couple of home-trained mechanics as 
drivers there should be no trouble whatever. In 
designing this plant there is no reason for restricting 
the breadth of wheels, as there are no such things as 
lanes with hedges or ditches to be considered; if 
the wheels were thought to be too wide caterpillar 
tracks are always a possibility. Two living vans 
(Europeans and Africans) would be needed and they 
should be double-skinned in order to keep out the 
heat by day and the frequent cold by night. 

A recent enterprise that seems to be making head- 
way is an attempt to establish an export trade in 
cheese and butter, but one of the difficulties appears 
to be that there are several small creameries scattered 
about the country instead of one main factory, which 





might well be located at Nairobi or Mombasa, pre- 
ferably the latter, as the products could then be 
transferred direct from the cold room in the factory 
to the cold room in the ship; the daily mail train 
service to Mombasa could take care of the transport 
of the necessary raw material. 


DRAINAGE AND SEWAGE DIsPosAt. 


In addition to agriculture, however, there are other 
local aspects that may be of interest to both engineers 
and manufacturers, and the more important may be 
summed up as complete drainage and sewage disposal 
works in the large towns, such as Dar-es-Salaam, 
Mombasa, Nairobi, Jinja, Kampala, and possibly 
Entebbe, in all of which there is a comparatively 
large European population; a proper main road 
system for Tanganyika and Kenya, which in turn 
would stimulate trade in motor vehicles; and the 
provision of an electric supply to Jinja, Kampala, and 
Entebbe, the power to come from the rapids at Jinja, 
which constitute the start of the river Nile from Lake 
Victoria, within a few yards of the double-deck bridge 
Opened about two years ago. Dealing with the first 
suggestion, the present and largely universal system 
of bucket latrines, together with that of running 
household sullage water over gardens and into open 
drains dependent upon evaporation and absorption 
into the earth for disposal, cannot be very sanitary, 
whilst the open drains provide breeding-places for 
mosquitoes. It is surprising that these unpleasant 
anachronisms have been allowed to survive for so long. 
It is not even a cheap method, as the clearance charges 
cost the writer £6 per annum, and it seems possible 
that these sums celleitan in any one town might, if 
added together, cover the interest on the necessary 
loan wherewith to establish main drainage and dis- 
posal plants. There should be no physical difficulty 
short of rock being encountered in excavation, as 
Dar-es-Salaam and Mombasa have the sea at hand 
and the other towns named are situated on more or 
less rising ground. 

Roaps. 


Perhaps equal in importance to sanitation is the 
roads question as regards Tanganyika and Kenya, 
Uganda bging very well supplied in this respect. The 
tracks which too often have to pass for roads are 
frequently impassable, owing to wet weather, and 
many bridges are an uncertain quantity at any time. 
Some of these roads are incredibly bad ; the writer 
has on many occasions been forced to put on non- 
skid chains within 10 miles of Nairobi after quite 
small rainfalls. Further out, these roads would be 
just impassable. What, conceivably, would meet the 
case is a really well-thought-out scheme of main 
roads arranged in conjunction with, but not parallel 
to, the existing railways, as it is certain that these 
new countries will not be in a position to afford both 
methods of locomotion for many years yet. There are 
at present far too many sections of railway that are 
doing very little good, and it would be unreasonable 
further to depreciate their usefulness ; while, on the 
other hand, a system of feeder roads might well 
improve the community value of the railway, as well 
as assist to open up the district. A good example of 
the advantages of feeder roads would be a main road 
in place of the present track across the plains con- 
necting Nairobi and Tanganyika, which could join 
up either to Moshi or Arusha, both townships having 
a considerable European population, and proceeding 
thence until contact was made with the railway 
between Dar-es-Salaam and Lakes Tanganyika and 
Victoria, so linking most of Tanganyika with Upper 
Kenya and the whole of Uganda. Many similar 
cases could be cited. The provision of good highways 
would permit the establishment (among other advan- 
tages) of much-needed cross-country motor services, 
which might advantageously be run to a regular 
schedule, and convey mails as well as passengers. 
Vehicles for these services would necessarily be pro- 
vided with two classes of accommodation, in addition 
to ample space for luggage, mails, and the like, and 
there seems no reason why double-decked bodies 
should not be used. Plant used in road-making in 
these countries usually consists of graders drawn by 
powerful caterpillar tractors, petrol lorries for road- 
stone and “ murrum”’ haulage, and steam rollers. 
Murrum is a hard volcanic earth which makes quite 
a good surface for lightly used roads, if well watered 
and rolled in. The arguments against steam men- 
tioned in connection with ploughing sets are equally 
pertinent to road-rolling plant, and for the same 
reasons the steam lorry, which finds so much favour 
for roadstone haulage at home, cannot be of much 
use here. Having regard to the general conditions 
of roads and bridges, it seems advisable, for some time 
to come at all events, to limit the size of lorries to 
not more than 2 tons capacity. Uganda, by the way, 
definitely limits these vehicles to 2 tons capacity on 
all but the small proportion of roads labelled and 
maintained as ‘ first-class.” 

The favourite white man’s private vehicle appears 
to be a passenger car chassis fitted with what is known 
as a ‘‘ box-body,”’ as it can be used in lieu of a tent, 
the master sleeping in the body and the native “ boy ”’ 
underneath. These bodies are of rectangular low- 
sided construction, with a standing roof and wind- 
screen. The three waterproof side and back curtains 
can be raised or lowered at will. The driving seat 
is also movable in the later models, so that a camp 








bed can be rigged up on one side, leaving the other 
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side for necessary provisions and equipment, which 
always includes a shovel, with which to dig the car 
out of quagmires when necessary. Long tool-boxes 
are also fitted on each side over the rear wheels, 
instead of splashers. Armed with a good car of this 
description, one can get almost anywhere in Africa, 
as well as stay out in the “ blue ” for long spells, if 
required. 


ELECTRICITY SUPPLY. 

The electricity supply in Uganda is quite a simple 
matter, although somewhat overdue, the furthest 
town from the source of supply being Entebbe, about 
80 miles by road, although much less if a cross- 
country route could be adopted. If the local Govern- 
ment is unable or unwilling to undertake the installa- 
tion, a concession might surely be granted to an 
outside corporation accompanied by any necessary 
safeguards. Practically the entire demand would 
come from street and shop lighting, together with 
domestic requirements. Very little power would be 
required, as there are no factories, as understood at 
Home. There are a few cotton ginneries in the 
neighbourhood, but their load is entirely seasonal. 
While discussing this topic, the possibility of the 
disappearance of Entebbe as a township ought to be 
mentioned. It is to all intents and purposes devoted 
to Government offices, on which the local “‘ dukas ” 
(shops) and Asian and African inhabitants are prac- 
tically dependent. Kampala, 25 miles away, is the 
business capital of Uganda, and from time to time 
urgent and influential suggestions are made that the 
seat of government should be transferred to that 
town. If that occurred, Entebbe would become more 
or less derelict—a pity from the residents’ point of 
view, as it is beautifully situated on the shores of 
Lake Victoria, but an undoubted advantage to the 
business community. A change in the other direction 
would hardly be possible, as the railway terminates 
at Kampala. If this change did occur, the electricity 
situation would be simplified by being confined to 
two towns 50 miles apart or thereabouts. 


FururE PRosPscts. 


Having commented at some length upon the 
possible and probable future requirements of these 
territories, the question of future prospects now 
arises, and the writer, who has just returned from 
these parts, would put them as distinctly good. 
There have been some very lean years lately, and 
public works, such as road-making and the erection of 
public buildings, &c., together with private enterprise, 
have been cut down to below the minimum, if that 
is a possibility. In any case, there are heavy arrears, 
which sooner or later will have to be made up. 
Imports have been reduced to the lowest limit, and 





again much leeway will have to be recovered. In 
dealing with agriculture, it is unwise to look ahead 
for more than a year, but the expression of opinion 
made above may be considered to be justified by the 
facts that the sowing of cotton in Uganda for the 
1933 crop exceeded the previous year’s sowing by 
no less than 10 per cent., and that the estimate of 
the exportable surplus for this year is in the neigh- 
bourhood of 75,000 tons, the record being believed to 
be just over 90,000 tons. It is also to be remarked that 
the new cotton crop has totalled the very excellent 
amount of 275,000 bales. Coffee, an important export 
from both Tanganyika and Kenya, is unfortunately 
suffering for want of rain. Sisal, another main 
crop, has recently been sé much on the up grade 
that plantations and stripping works have been 
restarted with a better feeling all round. As 
regards maize, the most important crop in Kenya, 
in spite of the official returns, the writer would not be 
surprised if the exportable surplus reached 85,000 
tons this year, as possibly recent reverses have caused 
over-conservative estimation. Topping the fore- 
going is the discovery last year of gold in paying 
quantities at Kakemega, an area in Kenya reserved 
to the Kavirondo tribe. This discovery, which was 
very favourably reported upon by the Government 
expert, Sir Albert Kitson, certainly has had a 
beneficial effect on the Nairobi unemployed, as well 





as upon local trade, especially in connection with 
used cars in Nairobi, and that of household and small 
goods and provisions in Kisumu, the nearest town. 
Last October the writer happened to be in the ware- 
house of a prominent Kisumu merchant handling 
ironmongery, small tools, implements, pumps, small 
engines, and the like, and it was abundantly evident 
that he was very busy indeed, owing, in his own 
words, to Kakemega. The slight political trouble 
over the occupation of land reserved for a native 
tribe by Europeans in search of gold appears to have 
quietly fizzled out, the natives being more than 
satisfied by the advent of labour opportunities close 
to their homes, added to a new and profitable market 
for their produce. Added to the foregoing is the 
improvement in the Kenya and Uganda Railway 
earnings, which for the first three months of this year 
are £73,000 better than the same period for 1932. 

In conclusion, the writer would hazard the opinion 
that this year will go far in re-establishing business 
confidence in East Africa, and if 1934 shows as much 
promise as 1933, a vigorous recovery in business will 
ensue. It is to be hoped that, bearing in mind the 
rate of recovery of agriculture in tropical countries, 
our. engineers and merchants will be fully prepared, 
not necessarily with standard patterns and models, 
but with those definitely suited to the trade of the 
territories. 








The Flow of Water in Sand. 


By Dr. E. McKENZIE TAYLOR anp HARBANS LAL UPPAL, 
Director and. Assistant Research Officer, Irrigation Research, Punjab. 


l\HE hydraulic pressure and the flow of water 

under various types of engineering works are 
subjects of importance, but the practical difficulties 
in carrying out experiments have retarded investiga- 
tions. A method of studying the flow of water under 
works has recently been developed at the Irrigation 
Research Institute, Lahore, as a supplement to 
the study of pressures, and the results may be of 
interest to engineers. 

The basis of the method for tracing the stream- 
lines under a model of a work is the reaction between 
potassium chromate and silver nitrate. The result 
of the reaction of these two substances is a coloured 
precipitate capable of being photographed. 

Sand was placed in a glass tank and the model 
constructed. A solution of potassium chromate 








FLOW OF WATER IN SAND UNDER A MODEL .OF AN IMPERVIOUS FLOOR 





was then allowed to flow through the sand uniil 
the sand became saturated. Silver nitrate was then 
introduced at points upstream of the work and the 
course of precipitation photographed at intervals. 
The accompanying series of photographs illustrate the 
results and indicate some important conclusions. 
Flow of Water Under an Impervious Floor. 

Photograph 1 was taken forty-five minutes after the 
commencement of the experiment. It shows the 
initial stages of the development of six streamlines. 
The point of introduction from streamline 3 subse- 
quently became blocked, but the remainder continued 
to develop. Photographs 2 and 3 show later stages 
of the development, and photograph 4 the stage at 
which the experiment was stopped after forty-three 
hours. Measurements made show that the distance 








108 


of the beginning of a streamline from the end of the 
impervious floor upstream is exactly the same as 
the distance of emergence from the end of the 
impervious floor downstream. It will be seen that 
the streamlines are symmetrical, both with respect 
to the floor and to each other. A further point noted 
was that there was no blowing of the sand at the 
points of emergence of the streamlines downstream 
of the impervious floor. Both the above observa- 
tions are important in connection with the second 
investigation. 

In Bligh’s ** Practical Design of Irrigation Works,” 
page 167, diagrams illustrating the probable course 
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Effect of a Sheet Pile at the Upstream End of an 
Impervious Floor.—The second set of photographs 
illustrates the development of the streamlines at 
intervals. Photograph 1 shows the development of the 
streamlines after thirty minutes. Photographs 2, 3, 
4, 5, and 6 at later intervals. 

These photographs show that the streamline 
nearest the pile descends almost vertically on the 
upstream side of the pile, and after passing under- 
neath the pile turns upwards and strikes the floor 
at an angle. Later photographs show other stream- 
lines following a similar course. An important point 
is brought out in photographs 3 and 4. After the 
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FLOW OF WATER 


of streamlines, under an impervious floor are given. 
If these diagrams are compared with the photographs 
it will be seen that there are a number of important 
differences. The experiment demonstrates that the 
streamlines are not horizontal under the floor, as 
shown in Bligh’s diagrams, except when they are 
influenced by an underlying impervious layer. 
According to Bligh’s diagrams a streamline 

at the upstream end of the impervious floor would 
flow horizontally under the floor and emerge at the 
downstream end of the floor. The photographs 
show that such a streamline would leave the under- 
neath side of the floor and that it would be separated 
from the floor by a space in which the water was dead. 
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Phen ances 


streamlines reach the impervious floor they move 
along the under side of the floor and concentrate 
at the toe of the work. Streamline No. 4 also emerges 
at this point, as shown in photograph 6. It follows, 
therefore, that one effect of a sheet pile is to con- 
centrate the residual pressure at the toe of the work. 
In this model blowing of sand at this point took 
place, a feature that was absent in the first model. 
The crowding of the streamlines is also noticeable 
under the sheet pile, a divergence again taking place 
after they have passed the pile. From measure- 
ments made it was found that the streamlines from 
a distance of 8}in. upstream were crowded into a 
distance of 2}in. downstream of the work. The 
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following conclusions from this study appear to be 
indicated. 


(i.) While a sheet pile may reduce the total 
upward subsoil water pressure on the floor, it 
tends to concentrate the residual pressure at the 
toe of the impervious floor. 


(ii.) If the accumulated residual pressure at 
the toe of the work when converted into velocity 
is sufficient to cause the blowing of sand, the 
work automatically tends to instability. It 
seems probable, therefore, that instead of one 
sheet pile being a protection, it may actually make 
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IN SAND UNDER AN IMPERVIOUS FLOOR PRECEDED BY A SHEET PILE 


a work more unstable than it was before the sheet 
pile was introduced. 


So far the study has dealt with the qualitative 
side only. An attempt is being made to obtain 
quantitative results on scale models. The flow of 
water under various conditions is also being 
investigated. 

The methods of investigation described may be 
of value in studying the flow of water in models of 
weirs and other works on sand foundations, and 
will indicate the effect of the proposed measures to 
increase the stability of such works. A detailed 
account of the work is under preparation. 
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The Motor Yacht Trenora. 


On Friday afternoon, July 28th, by invitation of 
John I, Thornycroft and Co., Ltd., of London and South- 
ampton, we took part in a demonstration trial of the new 
twin-screw motor yacht “ Trenora,”’ which has recently 
been completed at the firm’s Woolston shipyard, to the 
order of Mr. E. Gerald Stanley, of Paris. The weather 
was excellent, and the presence of the owner on board, 


board side, and the owner’s suite and smoking-room 
on the bridge deck, Two blocks of cabins are pro- 
vided for guests; which are placed aft on the lower deck 
and on the upper deck forward. Large and well-furnished 
accommodation for officers, engineers, stewards and 
crew has been provided. The public rooms were all com- 
pleted by John I. Thornycroft and Co., Ltd., to the 
designs of the owner’s architect, Mr. Wingate, of Messrs. 
Kirn and Wingate, of Paris, the designs being based on 
instructions given by Mrs. Stanley, who also collaborated 
with Waring and Gillow, Ltd., in the schemes of decora- 

















THE TWIN-SCREW MOTOR YACHT TRENORA 


together with Sir John E. Thornycroft and Mr. Donaldson, 
along with other officials of the firm, added to the interest 
of a very pleasant trip. 

The principal dimensions of the hull and the engine 
particulars are summarised in the following table : 


Principal Hull Particulars. 


Length overall .. .. «. ©... 210ft. 
Length between perpendiculars . . 199ft. 3in. 
Breadth, moulded... .. .. .. B0ft. 3in. 
Depth, moulded .. 15ft. 9in. 
Thames measurement... 821 tons 
Designed loaded speed... .. 15} knots 
Cruising radius at 12} knots. . 7000 miles 


Propelling and Auxiliary Engines. 
Type of propelling machinery : Twin-screw oil engines 
Total designed output .. 1740 B.H.P. 


Main engines: Six-cyl., Polar-Atlas two-stroke airless- 
injection 

Power of each engine .. 870 B.H.P. 
Normal running s 250 r.p.m. 
Bore of cylinders .. .. 340 mm. 
Stroke See wk ares oe ++ «+ 560mm. 
Fuel consumption at full load, per B.H.P.- 

OUP |: csiiip Has <a 0% wary ep aedqycwsily tO S6E Ib, 
Type of auxiliary engines: Two five-cyl., 75 kW Allen, 

110-volt D.C. sets 

Normal running speed 4 bs 5reee 1.50 4 Dens 
Bore of cylinders... .. 275 mm. 
Stroke oe I aa BOIS SEE i aie, 
Fuel consumption at full load, per B.H.P.- 

hour o. ‘68 SalTHS Las Voten OGiie 


Huxit DeEsicN anp Lay-ouT. 


The handsome appearance of the new yacht is indicated 
in the above engraving. She was built under the super- 
vision and special survey of Lloyd’s Register of Shipping, 
and is classed 100 A 1 on the Yacht Register. Both before 
and during her construction, very careful attention was 
given to such problems as seaworthiness, freedom from 
vibration, and the elimination of the possibility of undue 
corrosion in the steel hull. A form of hull was chosen 
which gives a wide range of increasing stability, combined 
with an easy motion in a seaway, while rolling has been 
held in check by the fitting of deep bilge keels and the 
complete bossing out of the shafts. A sharply curved 
bow profile was adopted and by the use of a two-piece 
casting of special steel, which was supplied by the Clyde 
Alloy Steel Company, Ltd., a well-rounded stem top has 
been obtained, which is clearly shown in the two 
views herewith reproduced. 


tion for the various rooms and the design of the special 
furniture, also the electric lighting and heating arrange-. 


ments, 


NAVIGATING AND Sarety Equipment. 


Above the owner’s state room on the bridge deck is the 
wheel-house and captain’s cabin on the navigating bridge. 
The wheel house has side extensions, giving a clear view 
aft. The principal navigating instruments include dead- 
beat steering and standard compasses, by Henry Hughes 








The stern is of the modified cruiser type, with a slight 
vee form. The long plating of the ship’s side between the 
upper and the bridge decks was a special requirement of 
the owner, and by arrangement with Lloyd’s, full advan- 
tage was taken of the increased depth to make a very 
strong and stiff ship, a factor which has undoubtedly 
played an important part in ensuring a remarkable free- 
dom from vibration. This deep plating has also enabled 
unusually spacious accommodation to be provided, along 
with a very roomy boat deck, which has been extended 
to the break of the poop deck, and thus provides a large 
and sheltered sitting-out space in wet weather. 

The principal rooms include a large living-room, open- 
ing‘ out on to the after deck, a large dining-room just 
forward of it, a wide enclosed promenade on the star- 








VIEW FROM THE BRIDGE 


and Son, Ltd., London; a Barr and Stroud rangefinder ; 
and a “ Fathometer,” supplied by the Submarine Signal 
Company, Ltd., which gives a continuous visible reading 
of the depth of water under the ship. A Walker “ Trident” 
log is also carried, and both the log and the fathometer 
have indicating dials in the wheel house. An 18in. Sperry 
searchlight, controlled from the wheel house, is fitted, along 
with a “‘ Tyfon ” air-operated whistle, while there is a loud- 
speaking telephone installed between the engine-room and 
the bridge. The boat equipment comprises a 25ft. 
144-knot owner’s motor launch, a 25ft. Board of Trade 





type lifeboat, a 20ft. 6-knot crew’s motor launch, and a 
15ft. dingy. Outside boat stays are provided, so that when 
in port or at anchor in fine weather all the boats can be 
turned outboard, leaving the boat deck entirely free from 
obstruction. The deck machinery includes an anchor 
windlass, an aft warping capstan, also double-headed 
boat hoists on the bridge deck, all of which are electrically 
operated and were supplied by Thos. Reid and Sons, Ltd., 
of Paisley. The steering gear is Brown Brothers’ electro- 
hydraulic. type, and it is controlled either by telemotor 
gear from the bridge or by a mechanical standard fitted 
on the deck aft. The telegraphs are of the normal Chad- 
burn pattern. Some innovations include separate hot 
water and heating systems with electrically controlled 
oil-fired boilers, supplied by Messrs. Adams and Adams, 
of Southampton, and a complete low-pressure air system 
of ‘sewage and waste water ejection, designed and fitted 
by the Bentley Engineering Company, of York. The entire 
public rooms are equipped with the punkah louvre system 
of ventilation by the Thermotank Company, Ltd., of 
Glasgow, 


PRQPELLING AND AUXILIARY MACHINERY. 


The principal particulars of the main engines and the 
auxiliary generators are given in the preceding table. A 
very neat machinery lay-out has been obtained, which has., 
been helped by the new arrangement of the scavenge air 
pump at the forward end of the main engine crank 
shaft. The pumps are balanced and the air intake system 
is quite silent. For starting and manceuvring a two-stage 
ae compressor is used, tag is worked in tandem a 
the scavenge pump, and is designed for a maximum dis- 
charge pressure of 355 lb. per square inch. The cooling 
water and bilge pumps are also engine-driven. There is a 
small Reavell air compressor driven by a National oil 
engine for emergency use. The two 75-kW generating 
sets are neatly arranged in the engine-room wing spaces, 
and a special feature of these units is the installation of 
vibration absorbers between the engine bedplates and the 
seatings. These special fittings were designed by W. 
Christie and Grey, Ltd., of Lloyd’s-avenue, London, and 
are, we believe, first of their kind to be used for yacht 
work. A 450 ampére-hour steel alkaline storage battery, 
by Edison Storage Battery Distributors, Ltd., is pro- 

ded for use when the generating sets are not running, 
the battery working in conjunction with a Mawdsley 
booster ¢ ing set. A complete range of service, fire 
bilge, and oil transfer pumps is fitted to deal with the oil 
fuel, lubricating oil, and fresh water services, filling con- 
nections being provided on both sides of the ship. The 
oil fuel tanks and double bottom tanks have together a 
combined capacity of about 116 tons of oil fuel. 


Tria, REsvuLTs. 


The official trials were carried out on July 10th under 
unfavourable weather conditions. The contract require- 
ments provided for a four hours’ trial at full speed with 
75 per cent. of the full load of water and oil on board, 
together with all equipment. This speed was to be not 
less than 15} knots, as shown by the mean of four runs on 
the measured mile. At the time of signing the contract, 
Mr. Stanley was further informed that the builders anti- 
cipated having about } knot in hand. The result at Stokes 
Bay fully confirmed these anticipations, and the mean 
8 proved to be 15-86 knots, with normal loading, but 
slightly higher revolutions per minute. The vessel proved 
remarkably free from vibration. While at full speed the 
vibration was just detectable ‘by a vibrometer. The 
maximum in any part of the ship was only 0-6 mm. At 
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LOOKING FORWARD 


a cruising speed of 12 knots, no vibration at all could be 
detected. The main engines showed themselves extra- 
ordinarily free from vibration and noise, and worked very 
smoothly. Stopping and starting were quite satis- 
factory, both ahead and astern, and twelve successive 
starts were made consecutively from one of the two 
storage bottles. The turning circle of the’ vessel was 
remarkably good, about three lengths at full speed, 
while the general manceuvring of the vessel and the engines 
was most satisfactory. During the trial the engines worked 
at normal full load without any overload. 
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A New Paper Mill Power Plant. 


-+——- 


NOME features of considerable interest are embodied 
S in the new power plant erected by Wiggins Teape and 
Co. (1919), Ltd., at their Dartford Paper Mills, Kent. 
This mill is adjacent to the new Greaseproof Paper Mills 
recently erected by the same firm, and advantage has 
been taken of this fact to utilise the new power station 
for generating power and steam for both mills. The 
new power plant was designed in conjunction with Inter- 
national Combustion, Ltd., of London and Derby, who 
were appointed to act as advisory engineers to assist 
Messrs. Wiggins, Teape’s own engineering staff in the 
design and erection of a plant suited to their requirements. 

The buildings are steel-framed with brick panelled walls 
up to the operating floor level, which is 13ft. above the 
basement. Above this level the building is covered with 
protected metal sheeting, which has also beefi used for 
the main portion of the roof. All flooring, with the 


exception of the firing floor in the boiler-house, is of 

expanded metal to ensure good lighting and ventilation. 
The boiler plant, which was designed and erected by 

Combustion Steam Generator, Ltd., consists of three 


END VIEW OF 65,000 LB. 


vertical tube boilers of the four-drum type, each boiler 
being capable of a maximum continuous load of 65,000 Ib. 
of steam per hour at a pressure of 475 lb. per square inch 
and superheated to 750 deg. Fah. The economical rating 
of the boiler is 54,000 Ib. per hour at the superheater 
outlet. In addition to the superheated steam supply 
provision is made for taking a small supply of saturated 
steam from each boiler for mill process requirements. The 
main boiler drums are made of solid forged steel with 
the drum ends riveted in. The top drum is of riveted 
construction throughout, and acts as a steam receiver 
to minimise priming, should sudden fluctuations of load 
occur. The surface provided gives a conservative rating 
of 6-251b. of steam per square foot of heating surface 
on normal load. The combustion chamber, which is 
of 3000 cubie feet volume, has also been very conserva- 
tively rated to ensure low maintenance costs. The upper 
front wall is water cooled, but owing to the nature of the 
feed water it was decided not to install the side wall 
headers and water wall now usually adopted with this 
design of boiler. The bottom 2ft. of each side wall brick- 
work is, however, constructed of carborundum bricks 
to minimise slagging troubles and to reduce brickwork 
maintenance. The superheater comprises forty-two 
elements per boiler, giving 1980 square feet of surface. 

The boilers are stoker-fired. Each stoker, of the 
** Underfeed ” pattern, is driven by means of a variable 
speed D.C. motor. 

Water-softening plant with a capacity of 6000 gallons 
per hour is provided. This plant was supplied by Neckar 
Ltd., and consists of lime saturators, filter tanks, and 
zeolite tanks, installed in duplicate, so as to permit all 
re-charging and cleaning operations being carried out 
during ordinary day-time shifts. To avoid water with 


excess alkalinity after the hme treatment passing to 
the zeolite tanks, it is neutralised by the addition of 
sulphuric acid by means of a specially designed dosing 
gear. After treatment the zero hardness water still 
contains a high percentage of dissolved solids, and to 
avoid undue concentration in the boiler a system of 
continuous blow-down has been installed, the majority 
of the heat content of the blow-down being recovered 
in a heat exchanger before the water goes to waste. As 
an additional precaution against feed water troubles, 
provision is made for the injection of a quantity of tri- 
sodium phosphate solution into the boiler drums direct. 
Duplicate feed pumps are installed in the auxiliaries 
bay, and each pump is capable of carrying the full station 
load. The pumps are of the “ Weir’ Turbo type, and 
the exhaust steam from the feed pump is used as a heating 
medium in a “‘ Weir ’ combined feed heater and deaerator, 
which is installed in the suction line between the surge 
tank and the pump, and is designed to raise the tempera- 
ture of the feed water to 200 deg. Fah., as well as reducing 
the oxygen content to approximately 0-05 c.c. per litre. 





es 


BOILER DURING ERECTION 


Coal delivered alongside the mill wharf in barges of 
100-120 tons capacity is unloaded by means of travelling 
jib cranes fitted with l-ton grabs. The cranes discharge 
into a large receiving hopper at the rear of the flood wall 
which separates the site from the wharf, and from the 
hopper the coal flows to a belt feeder which delivers to 
the boot of a bucket and chain vertical elevator. The 
elevator discharges the coal to an “Avery” 10 cwt. 
automatic weigher, from which the coal passes to an 18in. 
belt conveyor installed above the coal bunkers. A hand- 
propelled tripper pérmits the discharge as required to 
any of the 150-ton capacity overhead bunkers, arranged 
in front of each boiler. The plant has a designed capacity 
of 50 tons per hour and was supplied by the Underfeed 
Stoker Company, «Ltd. 

Ashes from the stokers are discharged through cast 
iron chutes to conveyors fitted in a trench formed in the 
basement floor. The conveyors transmit the ashes to an 
overhead bunker of 2000 cubic feet capacity arranged 
outside the boiler-house. From this bunker ashes can be 
discharged into road lorries for disposal to local building 
contractors. The conveyors, at a speed of 8ft. per minute, 
can handle 1} tons of ashes per hour. 

The turbine plant comprises three turbo-alternators 
of the impulse type, each consisting of a Fraser and 
Chalmers pass-out turbine driving a G.E.C, alternator 
through gearing. The capacity of each set is 3750 kW 
maximum continuous rating at 3300 volts, three-phase, 
50 cycles, 0-8 P.F., and each turbine is capable of passing 
out up to 45,000 ib. of steam per hour at a pressure of 
28 lb. per square inch when supplied at the turbine stop 
valve with steam at 455 1b. per square inch superheated 
to 740 deg. Fah. The pass-out pressure is capable of 





being varied by hand control from 22 lb. to 341b. per 





square inch. The speed of the turbines is 6000 r.p.m. 

The turbine shaft is connected through a flexible 
coupling to the pinion of a single reducing gear. The 
gears are of the double helical type, made by David Brown 
and Sons, and provide a six-to-one speed reduction, 
the driven shaft coupled to the alternator rotor running 
at 1000 r.p.m. The alternators were built at the Witton 
Engineering Works of the General Electric Company, Ltd. 

The condensers, manufactured by Hick, Hargreaves, 
Ltd., are of the horizontal surface type with cast iron bodies, 
and are carried on spring supports. They have a surface 
of 1480 square feet, and are designed to give a vacuum 
of 28-75in. when dealing with 11,000 lb. of steam per 
hour, and supplied with 1360 gallons per minute of cooling 
water at 65 deg. Fah. Each condenser has a two-stage 
air ejector with inter-stage and after coolers. 

Duplicate extraction pumps, driven by 6 H.P. G.K.C. 
motors, are installed for each set. The circulating water 
for the condensers is normally obtained from the Dartford 
Creek, but because the creek is tidal adjacent to the 
power-house site, it has been necessary to install the intake 
connections on the upstream side of the first weir above 
which the water level of the creek is maintained at approxi- 
mately constant level at all states of the tide. This 
arrangement has involved the construction of a separate 
circulating water pump-house situated about 200 yards 
from the power-house. Each of the two pumps is capable 
of supplying the normal station requirements of the 
condensing plant with two turbines running, so that at 
present one pump is opezating while the other acts as a 
standby. The pump capacity is 187,200 gallons per hour. 
Generally, the flow of ‘upland water” is sufficient to 
give a level in the impounded area of the creek of a few 
inches higher than the crest of the weir, and as long as 
such is the case the creek commissioners raise no objection 
to the circulating water being discharged to the creek 
below the weir adjacent to the power-house site. Should, 
however, there be a shortage of upland water, all water 
taken from must be returned to the impounded area, 
and an alternative discharge has, therefore, been arranged 
above the weir. 

The main high-tension switchboard was supplied by 
the General Electric Company, Ltd. This switchboard 
has thirteen panels, three of which control the supply 
from the turbo-alternators, and three supply the pump- 
house, power-house transformer and rotary converter, 
while the remaining seven panels control outgoing feeders 
for the electrical equipment in the mill. Power is supplied 
to the switchboard at 3300 volts, the oil circuit breakers 
controlling this supply being rated at 1000 ampéres, while 
those for the various outgoing feeders are of 200 to 400 
ampéres capacity. All the breakers have a rupturing 
capacity of 100,000 kVA. For supplying the power- 
house A.C. auxiliaries and various low-tension equipment 
in the mill building adjacent to the power-house, a G.E.C. 
400-volt. switchboard is installed. This board is fed by a 
900 kVA oil-immersed transformer situated in the base- 
ment. For controlling the D.C. system a six-panel 
switchboard is installed. 

The 210-volt rotary converter supplied by Messrs. 
Mather and Platt is of 300 kW normal rating. It is of 
the open type, compound-wound, six-phase, arranged for 
tap starting, and provided with an overspeed trip and 
an oscillating device to allow even wear on the com- 
mutator and slip-rings. A 3/6-phase oil-immersed 
indoor type transformer of 330 kVA is provided and 
takes the incoming supply at 3300 volts. 

With the exception of the turbine plant auxiliary motors, 
which are of the General Electric Company’s manufacture, 
the whole of the power plant motors were supplied by 
Laurence Scott and Electromotors, Ltd. The induced 
draught and forced draught fan motors are of the two- 
speed, squirrel-cage, pipe-ventilated pattern. The fan 
starters are grouped in front of their respective boilers 
with a common bus-bar chamber supplied from the main 
distribution board in the turbine-room, and remote stop 
push-buttons are situated close to the motors on the fan 
floor. The D.C. motors for the hotwell, softener, and fan 
bearing pumps are cut in and out of operation auto- 
matically. The A.C. and D.C. switchgear for these motors 
was supplied by Messrs. George Ellison and Messrs. 
Brookhirst respectively. 

The extraction steam from each turbine is delivered 
through a l4in. diameter pipe to a common main, in 
which are fitted two large-capacity steam receivers. 
The outlet pipe from one receiver supplies the distribution 
mains in Dartford Mill, and the outlet pipe from the other 
is led to Greaseproof Mill. The steam supply to each 
turbine stop valve and the pass-out quantity from each 
turbine are measured and recorded by “ Bailey ’’ meters, 
supplied by Allen West and Co., Ltd. The steam supply 
to each mill is also recorded by similar meters. 

The plant adapts the experience gained in modern 
central station design to the needs of the modern paper- 
maker. It is probably the only paper mill plant of its 
type in the country. Work on the design proposals for 
the plant was begun in March, 1932. Foundation work 
commenced in July, and the first section of the plant was 
ready for commercial use in May, 1933. Herewith and on 
page 114 we reproduce five photographs illlustrating 
the plant. 








William Froude.* 


By PROFESSOR SIR WESTCOTT 


Witu1AmM FrRovuDE lived and worked in the county of 
Devon practically all his life, first at Dartington, then at 
Paignton, and later at Chelston Cross, near Torquay. 
His name and fame is world-wide in the scientific study 
of naval architecture, and yet very little is known about 
him by the people to whom he belonged, and among whom 
he lived and worked. 

William Froude was a son of the Rev. R. H. Froude, 
and was born in Dartington parsonage at the end of 1810. 
He received his early education at a preparatory school 
at Buckfastleigh kept by the Rev. Mr. Lowndes, and 


STILE ABELL. 





* From the address of the President to the Datiaaiiive 
Association for the Advancement of Science, Literature, and 
Art, on July 4th. 
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from there went to Westminster School, where he remained 
until he entered Oriel College in October, 1828. 

It is difficult to learn what Froude was doing in his 
early days after leaving Oxford. He became apprenticed 
to civil engineering, according to one authority becoming 
a pupil of H. R. Palmer, and to another of Gravatt, of 
Bristol. At any rate, there appears to be little doubt 
that in 1838 he was an assistant to Isambard Kingdon 
Brunel, the distinguished civil engineer, and was engaged 
on the construction of the Bristol and Exeter Railway, 
an extension of the Great Western Railway to Exeter, 
which was opened in “1844: It would also appear that he 
was employed on the South Devon Railway, the construc- 
tion of which was begun in 1844. It was on the section 
from Exeter to Newton Abbot that the so-called atmo- 
spheric system was tried out and found to be a costly 
failure. The portion of the line through South Devon 
required long and severe inclines which were a severe tax 
on the low-power locomotives of those days, and it was 
to provide additional power that the atmospheric system 
was intended to be used. This system is described by 
Froude himself in the sixth chapter of the “ Life of I. K. 
Brunel ”’ (published by his son, I. Brunel, in 1870), and 
there is little doubt that Froude was intimately connected 
with the scheme. 

It is stated, although no confirmation is yet available, 
that Brunel consulted Froude about the rolling of ships 
and with particular reference to the probable behaviour 
at sea of the “ Great Eastern” in 1856, as well as the 
question of friction of launching, for there ie a letter from 
Brunel in 1858 in which the final stages of the launching 
are described. Froude went with the “ Great Eastern ” 
on her trial voyage to the United States to make rolling 
observations, and on his suggestion the ship was fitted with 
bilge keels. 

He was only connected with Brunel at intervals, for 
in 1846 he retired from professional work and lived 
with his father at Dartington Parsonage—his father being 
then in ill health. While there he began to devote himself 
to preblems concerning the resistance of ships and the 
performance of propellers. 

He appears about 1850 to have made screw-propeller 
experiments on the river Dart above Totnes Weir, and 
also on the lake at Keswick, constructing with great skill 
out of tin-plate and solder most delicate and accurate 
recording apparatus. The details of his experiments 
at this time have not been found, but it was clear he was 
gradually feeling his way towards the laws that determined 
ship resistance. 

On the death of his father in 1859 William Froude 
came to live at Paignton, when he made resistance experi- 
ments in a large storage tank at the top of the house ; 
but he soon found that the system of towing by the use 
of a falling weight was open to serious objection. 

It was while living at Paignton that the idea of building 
a tank came to his mind. He made a small one in his 
garden and did much experimental work with the form 
of the hull and the rolling of ships in general. 

He later (perhaps about 1867) borrowed a steam 
launch from his friend Bidder, the Q.C. who, in his youth, 
was celebrated as “ the calculating boy,” and in a sheltered 
creek off Dartmouth harbour he made his first successful 
experiments in towing models in pairs, one on each side 
of a yard arm, balancing one against the other. The 
local impression, seeing an adult “ playing with toy boats,” 
was that he was something of a lunatic. 

The publication of W. Froude’s work on the rolling 
of ships in the “ Transactions” of the Institution of 
Naval Architects, founded in 1860, led to his association 
with the leading naval architects of that time. He was 
a member of the British Association Committee, appointed 
in 1868, and as such found it necessary to state his views 
at length on the possible use of models to determine the 
resistance of full-sized ships. 

This brought him into closer touch with the Chief 
Constructor of the Navy, Sir Edward Reed, who, in 
1867 or 1868, visited Torquay, saw some of Froude’s 
experiments, and suggested that he should put forward 
to the Admiralty an explanatory statement and express 
his willingness to carry out experiments on naval vessels. 

His offer, though strongly supported by Reed, was 
reluctantly accepted by their lordships, and a grant of 
£2000 was made for the construction of the first experiment 
tank to his own designs and for the cost of operating it 
for two years. 

The grounds of his house at Chelston Cross were scarcely 
suitable, and an additional plot of land separated from 
the house by Seaway-lane was bought, the tank con- 
structed, and put into use in 1871. 


RESISTANCE OF SHIPs. 


From his early days Froude was interested in the flow 
of water and of air in pipes. Perhaps his association with 
the South Devon Atmospheric Railway had increased 
his dissatisfaction with the methods of dealing with 
such problems. Some of his early investigations are 
contained in a paper he read before the Institution of 
Civil Engineers in June, 1847, dealing with the discharge 
of elastic fluids (air) from short tubes and orifices. 

And later, in the years 1863 to 1866, he helped the 
Torquay Waterworks Company to deal with the lack of 
water supply which had resulted from the gradual incrusta- 
tion of the pipes, in which investigation he came into 
contact with the enormous increase of resistance which 
could occur from a change in the nature of the internal 
surface of the pipe. The experience of the effect of what 
he calls “‘ quality of surface,” as shown in the Torquay 
water mains, suggested in his mind that the theory of 
fluid friction was also deficient in other respects. 

In a note to the British Association in 1869, he says 
that under this theory it is expected that every foot of 
a long plane moving edgeways through fluid would 
experience the same resistance, whereas it is certain that 
the forward parts of the surface, in rubbing against the 
particles which it passes, must give them some velocity 
in its ditection. Thus, while the front portions rub against 
the particles with the full velocity of the plane, the after 
parts meet fluid which has y some motion in the 
same direction. Obviously, the sternward parts of the 


plane will experience less frictional resistance per square 
foot and the plane will be surrounded by a widening 
body of forward moving fluid as the after part is 
approached—a phenomenon which is now known as the 








“ frictional wake,” which accompanies motion through a 
fluid. 

In the autumn of 1867, he made experiments with pairs 
of models of contrasted forms, 6ft. long and 12ft. long, 
by towing them simultaneously from the ends of a pair 
of 10ft. scale beams connected to self-recording apparatus 
which indicated the “pull” of the model. These scale 
beams were mounted on booms projecting sideways 
from the nose of a steam launch lent to him by Mr. Bidder. 

He was a member of the British Association Committee 
appointed to consider “ The Stability, Propulsion, and 
Seagoing Qualities of Ships.” The report of this Com- 
mittee, which included Rankine and Froude, drawn up 
by Dr. Merrifield, F.R.S., recommended that knowledge 
would be advanced by making experiments with full-sized 
ships, and that model experiments were generally to be 
mistrusted, the report thus making no reference to their 
use. Froude found himself at variance with many of the 
conclusions of this report, and included his views in a 
separate memorandum. 

He contended that experiments on the resistances of 
models of rational size, when rationally dealt with, can 
be relied on as truly representing the resistances of the 
ships of which they are the models. And that to discuss 
properly the question, a great variety of forms ought to 
be tried—a matter of impossibility with full-size experi- 
ments. 

He observed that the natural expectation that the 
resistance of a model will furnish a measure for that of 
ship depends on the probability that the resistance will 
wary as the square of the velocity, and that for a given 
speed, the resistance of similar bodies will vary as the 
square of the dimensions, particularly because the surface 
in contact with the fluid varies as the length and depth. 
Observation had shown that the resistance deviates from 
the law of the square of the velocity and depended on 
actual size, and thus it had been hastily concluded that 
no assignable scale of comparison can be found. 

He says: “I shall show, in fact, that if the velocities 
of the ship and the model are as the square roots, then 
these excesses of resistance will be as the cubes of the 
dimensions, a law which, as is easily seen, expresses also 
the relation founded on those elements of resistance 
which vary as the square of the velocity and as the squares 
of the dimensions.” 

He states what is now known as Froude’s Law of Com- 
parison, as follows :—‘‘In fact, we are thus brought 
to the scale of comparison which was just now enunciated, 
that the entire resistances of a ship and similar model 
are as the cubes of their respective dimensions, if their 
velocities are as the square roots of their dimensions.” 

It is to be noticed that at that time Froude included 
in his general law the effect of the friction between the 
skin of the ship and the fluid, although as the record 
shows, he was by no means satisfied with the state of 
knowledge of the surface friction phenomena, and he 
distinctly stated that it was the additional resistance 
caused by the surface disturbance which followed the law 
of comparison. 

Froude’s argument as briefly summarised indicates 


the logical development and the thoroughness of his | pec 


method of attacking a problem, and, as will be seen later, 
he pursued his investigations into the effect of surface 
friction, with the result that his general law is now only 
used to measure what is called the ‘ wave-making ” 
resistance of a ship. 

Again, showing his strength of character and thorough- 
ness of inquiry, although he had been at work over thirty 
years on this problem, he did not make any public 
announcement of his discovery until he had carried out 
in his inimitable way model experiments to test his 
conclusions. 

He concludes: ‘“‘I contend that unless the reliability 
of small-scale experiments is emphatically disproved, 
it is useless to spend vast sums of money upon full-size 
trials, which, after all, may be misdirected, unless the 
ground is thoroughly cleared beforehand by an exhaustive 
investigation on small scale.” 

It is curious to reflect after the long lapse of years 
since Froude stated his belief in model experiments 
and the Law of Relation, that to-day the balance of 
scientific argument would still be against Froude, and if 
it had not occurred to him to deal separately with the 
underwater friction and the surface effect, both for the 
ship and the model, then he would not have solved the 
problem. 

It was one thing, however, to have stated his case in 
the masterly way which he did; in fact, his exposition 
of the nature of the problem is rarely attained to-day 
by even the highest authorities. It was another thing 
to get the recognition which, with the help of Sir Edward 
Reed, then Chief Constructor of the Navy, he received 
from the Admiralty on February Ist, 1870. I am much 
indebted to Sir Arthur Johns, the present Director 
of Naval Construction, who found recently the official 
letter and the memorandum stating his case which 
Froude sent to Sir Edward Reed with a letter dated 
December llth, 1868. From this it appears that Froude 
had sent Reed earlier in that year (April 24th) a lengthy 
report on the series of experiments he had been making. 

In what may be called his submission, he sets out in 
detail his proposals for making small-scale experiments. 

The water space used should be enclosed and housed 
in, deep enough and broad enough to enable models to be 
tried up to a length of 12ft. There must be sufficient 
length of run to allow the model to reach gradually a 
steady speed, with a second portion long enough to take 
measurements at the steady speed, having a third fraction 
of the length to bring it to rest. 

Froude concluded that a length of waterway of 250ft. 
would be sufficient and that to prevent interference 
with the model, the sides should be a minimum distance 
of 10ft. from the centre. The width of the cross section 
should be 26ft. at the surface, and 6ft. at the bottom, with 
a depth of water of 10ft. 

The models should be made of stearine (paraffin wax) 
cut to the proper shape by an automatic machine. 

The need for steady motion being vital while the 
measurements of resistance were being made, he pro 
to tow the model below a truck moving on a light railway, 
means being provided to keep it on a straight course (an 
appreciable difficulty when a model is towed by a wire 
orrope). The distance travelled by the truck was recorded 
on a revolving chart, on which an electric clock simply 








marked the time, while by the use of a dynamometer 
and springs, the total resistance was also drawn on the 
chart—all of the records being automatically recorded, 
thus avoiding the “ personal error.” 

The truck was towed by a tow rope driven by a steam 
engine, for which Froude devised a sensitive chronometric 
governor which was most successful in operation. 

He estimated that the cost of the tank, the apparatus 
(much of which he made himself), the building, workshop, 
and offices would cost about £1000. He proposed to limit 
the operating expenses to £500 per annum, including 
the salary of his assistant, his son, R. E. Froude, and his 
workmen, the total annual wages bill being £290. The 
total sum he asked for was £2000 to cover two years’ 
work, which was the sum agreed to by the Admiralty 
in the letter of February Ist, 1870. 

In all this work, and, indeed, throughout his life, William 
Froude’s services were gratuitously given, and he gives 
his reasons for that attitude in his letter to Sir Edward 
Reed 


The programme of the experiments suggested by him 
commenced with a set of experiments to furnish the data 
for a correct measure of the amount of surface friction 
and to satisfy himself as to the measures necessary to 
obtain a standard quality of surface for the models. 

“ Nextly,” as he put it, to experiment with some of the 
existing forms in the Navy to determine whether 
any of these forms show excessive resistance and to 
examine ‘whether great length possesses that merit 
which has been attributed to it.” 

“Pr ing to the methodical investigation it will 
perhaps be best to begin with successive variations in the 
forms of entrance and run through every reasonable variety 
of form and proportion. Then to examine the question 
of the best position for the greatest transverse section and 
then to examine the effect of varying the proportion of 
length to breadth and to depth.” 

It was clear, however, later that the programme of 
work to be done which he had outlined was not within the 
capacity of his own lifetime, and yet although he was only 
at the beginning of this work, his conclusions for the 
methodical survey not only envisaged the principal 
factors to be investigated, but also the order in which he 
set them down is a striking tribute to his understanding of 
their relative importance. 

It was fortunate that his son, R. E., was his assistant 
from the start and was thus able, after his death in 1879, 
to complete most of the programme that his father had 
initiated. 

Screntiric INsTRUCTION. * 


The attitude of William Froude to scientific work is very 
clearly shown by the evidence which he gave in May, 1872, 
before the Royal Commission which was examining the 
whole question of scientific instruction under the chair- 
manship of the Duke of Devonshire. 

His view was that it was an object of national credit and 
importance that scientific knowledge in this country 
should be advanced to the highest degree in both pure and 
applied science. Such assistance would be of great 
uniary importance to many Government departments, 
whereas at that time it was only invoked at rare intervals 
incidentally and then only on the part of one or two 
individuals who might happen to be called upon for advice. 

He considered that there should be a Scientific Council 
on which the best knowledge that the country 
should be available. Such a Council was set up by 
Government shortly after the war and called the Council 
for Scientific Research. 

In every department of State where scientific knowledge 
was required the head ought to possess a high class of 
scientific knowledge—not necessarily the greatest scientist 
of the country in that particular branch, but one who had 
@ general and proper knowledge of the scientific principles 
required in his work. And it should be possible for the 
department to avail itself of the experience of the members 
of the Scientific Council. 

He considered that shipbuilding generally had been 
carried on by traditionary principles—even the best 
established scientific propositions were but scantily 
applied by men of the highest standing. In the case of 
the loss of the “ Captain ” some ordinary calculations as 
to stability were made, “‘ but with so little perception of 
the real nature of her novel features as to leave uncalculated 
the effect of those conditions on which the danger of the 
ship depended so that the disaster which ultimately 
followed was not the least anticipated by them.” 

While improvements in the structures of ships had been 
made, it had only recently been considered in any true 
sense as @ question of science. The principles in regard 
to rolling of ships did not seem to be as well understood, 
even in the latest ships. 

William Froude was an able designer and skilful work- 
man and with his own hands executed many most accurate 
pieces of work and was thus apt at truly testing the work- 
manship of others. His mechanical skill was shown by 
the design and details of the many beautiful machines he 
contrived for his various investigations. 








IN commenting on the failure of a 10in. steam pipe, 
carrying 185 Ib. steam at a temperature of about 500 deg. 
Fah., the Engineer Surveyor-in-Chief, Board of Trade, 
says :—‘‘ In this explosion from a steam range, the steam 
pipe flanges had been secured to the pipes by a method 
prevalent on the Continent. In this method the pipe end 
is so expanded into a flange bore provided with grooves 
that the pipe material is forced into the grooves in order 
to secure the flange. In this instance, however, the flange 
securing was defective owing to the metal not penetrating 
into the grooves, and the pipe end was forced out of the 
flange, and liberated steam at boiler pressure. It is to 
be regretted that the attendant, who was in the vicinity, 
received fatal injury. Steam ranges of this size and carry- 
ing superheated steam are liable to severe racking strain 
in service, and, in the interests of the safety of the em- 
ployees, it is imperative that the methods of securing the 
pipe flanges should be such that no doubt can exist in the 
finished work whether the flange is effectively secured or 
not. The method adopted in this instance did not fulfil 
this, and it is satisfactory to note that the remaining flanges 
have since been dealt with to remove this element of risk.” 
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TOURIST TRAFFIC TRAIN, 


L.N.E.R. 








SALOON CAR 


New L.N.E.R. Trains for Tourist 
Traffic. 


WitH the object of providing new and up-to-date 
coaching stock for special tourist and excursion services, 
an entirely new type of train has been introduced by the 
London and North-Eastern Railway, to the designs of 
Mr. H. N. Gresley, the chief mechanical engineer. Five 
trains of this type have been constructed, each consisting 
of twelve vehicles. Each train is 677ft. in length and will 
carry 600 passengers. It is vestibuled throughout, and its 
total weight is 338 tons. The train formation is as 
follows :— 

Seats. 
Open ohese car, with brake compartment = §2 
Open saloon car M 
Onan saloon car } articulated 112 
ne tgs ol MO Votey Teeth tae yee gs ae ete 24 
Open saloon car : 
ome saloon car f 4fticulated 
Open saloon car 
Open saloon car 
Buffet ear .. 
Open saloon car 
Open saloon car 


Articulated 


} articulated 
Open saloon car, with brake compartment . 


The underframes are of steel, and all the bogies are of 
the L.N.E.R. standard four-wheeled compound bolster 
type 

The bodies of the open saloons with brake compartment 
and the buffet cars are each 61ft. 6in. long and 9ft. wide. 
The articulated vehicles consist of two bodies, each 52ft. 
long and 9ft. wide. 

The brake compartment coaches were built at Don- 
caster, the buffet cars at York, and the articulated coaches 
at the works of Metropolitan-Cammel and Birmingham 
Carriage and Waggon Company, Ltd 

The exterior finish of the train is a distinct departure 
from the company’s usual practice. Instead of the plain 
varnished teak the body is painted London and North- 
Eastern engine green up to the waist line and cream above, 
the roof being finished in white. The body construction 
incorporates several novel features. Teak framing is 
employed, but instead of the usual teak panels, the whole 
of the exterior body panelling is of plywood. The teak 
framework of the body has been designed to eliminate 
rebating as far as possible, thus reducing machining to a 
minimum. The body floor boards are bolted direct to the 
steel underframe, no body cushions being employed. 
The outer body side panels are of }in. waterproof plywood, 
supplied by Saunders-Roe, Ltd., of East Cowes, to the 
very large sizes of 25ft. long by 6ft. wide. The face of all 
the body framing in contact with the plywood panels is 
covered with a special Rexine, the panels being bedded 
in chemical adhesive before being finally screwed into 
position ; the window frames are Alpax die: eastings, which 
are also bedded in chemical adhesive. The resulting struc- 
ture is exceptionally strong and weather resisting, and has 
proved to be very quiet when running. 

The open saloons occupy practically the full length of 
each body and to compensate for the absence of cross 
partitions a steel stiffening rib has been introduced on 
either side of the centre doorway. The ribs are screwed 
to the main pillars, the lower ends being riveted to the 
underframe and the tops to strong angle hoopsticks. The 
interior of the body is lined throughout with plywood, 
with the exception of the ceilings, which are of millboard. 
The partitions are of block plywood, the whole presenting 
a smooth surface for the application of the Rexine decora- 
tion. The colour schemes vary in the different types of 
vehicles. 

Our first engraving shows a completed saloon coach, 
which contains an interesting innovation. The seats in all 
vehicles, except the buffet car, are of an improved semi- 
bucket type, and have been designed to give each passenger 
a seat to himself with the maximum of room and comfort. 
They harmonise with the colour scheme of the saloon, and 
are arranged in groups of four, two on each side of a table, 
a centre gangway running the full length of the saloon, 
The introduction of this type of seat will, it is believed, 
raise the standard of travel comfort considerably, each 
passenger having an individual seat which is numbered 
and can be reserved. The buffet car chairs are movable 








and are of chromium plated tubular steel, the seat and 
back being upholstered in Rexine. Accommodation is 
provided on each buffet car for twenty-four passengers, 
two seats to each small table at one side of the gangway 
and four seats to each large table at the other side. The 
tables are chromium plated with tubular legs, the tops 
being covered with black “‘ Korkoid.” A view of a buffet 
car is given in the second engraving. A counter is situated 
at one end of the car at which refreshments can be 
obtained, and is fitted with a special glass showcase. To 
ensure that food supplies are kept fresh, an electrically 
operated refrigerator is also provided. 

Oval frameless mirrors are fixed on each side and end 
quarter of the passenger saloons. The luggage racks, hat 
and coat hooks, ash trays, side electric light brackets, and 
door fitments in the saloons are chromium plated. Metal 
fitments below the waist line of the body are cellulose 
finished in a colour to match the decoration scheme and 
all roof ventilators and roof lighting fittings are finished 
to match the roof. 

The train is steam heated throughout, radiators being 
fitted the full length of the saloons along the body side. 
The electric lighting is of the Stone double battery type, 
the main saloon lighting being provided by a 40-watt Opal 
roof lamp in each section, with an additional 15-watt 
lamp over each mirror on the body side. The roof lamps 
in the buffet cars are 60-watt. 








The Portuguese Destroyer Vouga. 


PARTICULARS have siimetiing been issued by Yarrow and 
Co., Ltd., concerning the first vessel of the new flotilla of 
five destroyers that they are building for the Portuguese 
Government. She is constructed in accordance with the 
most modern naval practice, with a hull built to give the 
greatest possible combination of strength and speed, 





BUFFET CAR 


The machinery is twin-screw, with one high-pressure 
and one low-pressure turbine on each shaft, connected 
through single-reduction gearing. Each high-pressure 
turbine has a special cruising turbine attached to it, which 
is disconnected for speeds in excess of 15 knots. The 
turbines are impulse and reaction, the low-pressure being 
double-flow with astern wheels incorporated in the forward 
end of the casing. This turbine is also fitted with the 
Yarrow patented system, designed to improve efficiency 
by cutting out one- -half of the turbine at low powers. The 
electrical plant is extensive and includes the latest equip- 
ment for wireless telegraphy, submarine signalling, echo 
sounding, and direction finding, and a gyro compass. 

The “ Vouga” completed an exhaustive series of 
trials on the Clyde, in which remarkably good economy, 
we are informed, was realised at both full and cruising 
speeds, with better results than the guarantee figures. 
Our illustration shows the “‘ Vouga ” undergoing her tests 
on the Clyde. 








GARBAGE INCINERATION AT CHICAGO. 


A RECENT report on the disposal of garbage and 
municipal wastes in the city of Chicago and the metro- 
politan district recommends incineration as the most 
effective method, and suggests the construction of high- 
temperature incinerators situated at strategic points, 
where they may also serve outlying municipalities without 
requiring excessively long hauls. While much dumping 
and filling of low grounds and old quarries has been done, 
it is recommended that such disposal should be restricted 
to places which are not likely to be developed for building or 
residential purposes, but which may be used as parks 
and playgrounds. Sites suitable for such disposal are 
becoming few and costly, so that this method will soon be 
impracticable. In the metropolitan district of 3570 
square miles there are 155 municipalities with a popula- 
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THE PORTUGUESE DESTROYER VOUGA 


combined with seaworthiness. The following are details 
of her construction :— 

Length overall . : 

Length between perpendiculars 

Breadth moulded. 

Depth moulded 

Speed . 
Full load displacement, about its 

Her armament, supplied by Messrs. Vickers, consists 
of four 4-7in. guns, two forward and two aft; three 
40 mm. anti-aircraft guns, two aft and one between the 
funnels ; and two quadruple 2lin. torpedo tubes. 
Steam is generated in three Yarrow water-tube boilers 

with Yarrow superheaters and air heaters, two boilers 
being in a forward stokehold and one aft. This single- 
boiler stokehold is next to the large engine-room compart- 
ment, an arrangement which has the advantage of con- 
centrating the supervision when cruising with only one 
boiler in service. The working pressure is 400 lb. per 
square inch, with a steam temperature of 650 deg. Fah. 


323%t. 





tion of 895,000, or 20 per cent. of that of the combined 
city and district. About twenty of these municipalities, 
with nearly half the district population, have incinerators 
for garbage and combustible waste. The others dump the 
material as filling in quarries, gravel pits, and low spots, 
except that two dispose of garbage by feeding it to hogs. 
In Chicago, with 210 square miles, there are two methods. 
South of the Twelfth-street line the mixed garbage, 
ashes, and both combustible and incombustible rubbish 
is collected by wagon trains and hauled either to a dump 
or to a platform for loading into railway cars, which are 
hauled to distant points, For the district north of Twelfth- 
street, the ashes are kept separate and are hauled to 
dumps. Householders are required to keep the ashes 
separate and to wrap all house garbage in paper. The 
garbage, tin cans, bottles, and combustible refuse are 
hauled to an incinerator and burned to ash. Horse- 
drawn wagons used in local collections are made up in 
vitae and taken to the incinerator by tractors or motor 
trucks. 
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Railway and Road Matters. 





Ir is reported from Madrid that the Spanish Northern 
Railways Company has decided to proceed without delay 
with the electrification of the lines between Madrid and 
Avila and Segovia, which form the first section of the 
main line between Madrid and Hendaye. The expendi- 
ture is estimated at 80,000 pesetas, towards which the 
State will make a contribution. Foreign firms will. be 
allowed to supply only 15. to 20 per cent. of the material 


required. 


A man was killed recently by a collision between a 
train and a motor lorry at a leve! ing on the Totton, 
Fawley, and Hythe Light Railway of the Southern 
Company. We do not know whether or not this was a 
public road level crossing, but the unfortunate mishap 
gives us an opportunity to say that an aceident at a public 
road crossing on November 15th, 1926, revealed the fact 
that these crossi are not provided with gates, nor 
protected by signals. That accident, which resulted in 
no personal injuries, was inquired into by Colonel Mount, 
who reported that the , form and wording of the 
boards that warn the public of their approach to the 
crossing could not be improved. 


THE Northern Extension of the London Underground 
Railways, which was opened from Finsbury Park to 
Arnos-grove on September 19th, 1932, was completed 
throughout on Monday last, July 3lst, on which oe it 
was extended to Cockfosters. As the London correspondent 
of the Manchester Guardian remarked the other day: 
“In the last twenty years the railways controlled by the 
Passenger Transport Board have drawn Watford, Stan- 
more, Edgware, Enfield, Upminster, and Morden into 
their orbit, and though the name “ U: und ’’ has 
been retained, it has become more and more of a misnomer. 
Less than half of the Board’s lines are in tube or tunnel, 
and few of the trains that burrow beneath the streets 
fail to emerge at the end of their journey.” 


THERE are many who see, in the creation of the London 
Transport Board, some hope for the railways in a National 
Transport Board. Those who look to that for relief in 
these trying times may find inspiration in the fact that 
at an extraordinary general meeting of the London 
Electric Railways Company, on July 28th, Lord Ashfield 
said that since the war the company could not have carried 
through its large gramme of railway extensions and 
improvements but for substantial financial assistance from 
the Government. They had, therefore, given their support 
to the Transport Bill because it seemed to provid an 
effective means of bringing about that coraplete unification 
and financial stability which they sought, while leaving 
the new controlling body free to carve out its own destiny 
with only those restrictions which, in the public interest, 
must reasonably be accepted. 


Tue half-yearly dividend statements of the four grouped 
companies have given great satisfaction. The London, 
Midland and Scottish gross receipts for the half year were 
£1,700,000 less than in the corresponding sania of 1932, 
but the working expenditure was reduced by £1,400,000 
The London and North-Eastern receipts were down by 
£1,228,000, but that company saved £1,074,000 in its 
expenditure. The Great Western had a drop of £576,000, 
against which there was @ saving of £495,000. The 
Southern, though, had an increase of £50,000 in its 
passenger traffic, which turned the loss of £150,000 in 
freight traffic into a total decrease of £100,000. More- 
over, the Southern effected an economy of £250,000 in its 
expenditure. We feel, though, that we ought to say that 
there is a limit to reductions in e iture, and whilst 
they may be maintained, they cannot be further extended. 


On the evening of May 2nd, a steam-worked train 
from Liverpool to Kirkby, on the former Lancashire and 
Yorkshire Railway, called as usual at Sandhills station. 
It was running on the up fast line and on the left-hand 
side of that line was the down slow and then the up slow. 
Immediately beyond the end of the station platform is 
a double crossover-junction with one facing connection 
from the up fast to the up slow, and the other from the 
down slow to the down fast. At that moment a light 
engine arrived on the down slow line which the signalman 
permitted to cross on to the down fast and so to intersect 
the path of the passenger train on the up fast. The signal 
was, necessarily, therefore at ‘‘ danger” against the 
latter train, but when the gave the right-away 
hand signal, the driver, without looking at his signal, 
gave his engine steam, and a collision resulted. In report- 
ing on the accident Colonel Anderson points out that it 
would probably have been preven by any system 
of automatic train control which would have given a 
brake application on passing @ stop signal at “‘ danger.” 

_ Iv was sixty years ago on Wednesday last, August 2nd, 
since the Wigan di r » in which thirteen 
passengers were killed in the derailment of the down 
“Tourist ” express. It was ge’ assumed at the 
time that the accident was the result of the signalman 
moving some facing points under che train, but Captain 
Tyler, who inquired into the circumstances on behalf of 
the Board of Trade, pointed out that not only was the 
wheel base of the carriages very short, but the train was 
running at a very high speed; an quick move- 
ment by the signalman would thus have been necessary. 
Captain Tyler’s conclusion was that derailment was due 
to severe oscillation, and he rted accordingly. An 
action was subsequently brought by the executors of 
one ci the deceased passengers against the London and 
North-Western Railway, and at the trial in June, 1875, 
it was brought out that a train for Stalybridge was being 
delayed waiting for the “Tourist” to pass. It was 
following the express and had to be turned into the loop 
at Wigan, and it was supposed that in his anxiety to 
get the Stalybridge train on its way, the signalman 
restored the home signal whilst the ‘‘ Tourist” was. 
passing it. That would free the points leading into the 
loop, and the signalman could then move them under the 
train. That he probably unconsciously did. The accident 
could not have happened had the facing points been 
provided with the locking bar, invented by Livesey, 
Edwards and Jeffreys in 1867, as the presence of any 


Notes and Memoranda. 





At the close of 1932 no less than seventy-two factories 
were canning fruit and vegetables in England and Wales, 
compared with fifty-nine in the previous year. The 
canneries of Scotland increased from five to seven in the 
same period. 

Txe British Aluminium Company supplies aluminium 
sheets having @ satin surface which is suitable for drawing 
on. his bem ited takes pencil ama ink marks exceed. 
ingly well; it is pleasant to work on and is in all ways 
admirable for drawing purposes, except that it is unsuit- 
able for colour washes of large area. 

In the course of a lecture on goldsmiths’ and silver- 
smiths’ work, before the Royal Society of Arts, Mr. W. A. 
Steward that as long ago as the Mycenaean 
period, the idea of mass production and press tools had 
already been evolved and put into practice, for we not 
only see the same unit employed in construction of a 
single ornament, but used in conjunction with a variety 
of others. 

A MEASUREMENT in Pennsylvania early this summer 
indicated a current of 25,000 ampéres in a flash of lightning. 
A new and simple magnetic instrument de in the 
general engineering laboratory of the General Electric 
Company, of New York, was used in obtaining the 
measurement. Because of the ease of attachment of the 
instrument to transmission towers, more extensive 
measurements of lightning current have been made 
practicable. The instrument also makes it possible to 
determine the polarity of ligh’ currents, that is, 
whether the lightning stroke is positive or negative with 
respect to cloud or earth. 

Tue Besler steam aero-engine, which has been developed 
at Oakland, California, is a twin-eylinder unit developing 
150 H.P. at a rate of 1625 revolutions a minute. It has 
a special boiler, fired by oil, and developing a pressure of 
1200 lb. to the square inch. The engine weighs only 
180 lb.; the boiler and other equipment, together with 
water and fuel oil weigh 485 lb., giving a total which is 
comparable to that of the average petrol engine with the 
fuel necessary for an average it. One advantage of 
the steam engine consists in the ability to reverse the air- 
screw, so that it may act at need as an air brake, and 
make possible very short landings. 

A MERCURY switch, which is refractory protected so as 
to confine the arc and to obtain long life with de 
bility, is to be produced by the Westi i 
and Manufacturing Company, says the Hlectrical World. 
Made with nominal ratings from 3 to 50 amps. it comprises 
a new line of single-pole, single-throw switches. The 
contact is made by arn impact between two pools of 
mercury within a refractory chamber encased in heavy 
glass walls. Instead of flowing slowly together, the mer- 
cury from one pool drops to meet the other with a sudden 
visible “jump.” An atmosphere of inert gas within the 
— keeps the mercury chemically pure and dissipates 
the t. 

Some experiments on the deposition of scale in boilers 
carried out by Professor F. G. Straub, of the University 
of Illinois, made first in a laboratory bomb and later in a 
small test boiler, led to some interesting conclusions. 
From 150 1b. to 500 lb. pressure calcium sulphate scale 
formed at a rate practically independent of the rate at 
which the sulphate was added to the boiler. Scale forma- 
tion seemed to be directly proportional to the heat transfer 
rate per square foot per hour. Above 500 Ib., according 
to Professor Straub, the rate of scale formation becomes 
lower. At 1000Ib. it is about one-third of that at 500 1b. 
pressure and at 2000 lb. it appears to be less than 10 per 
cent. of that at 500 lb. 

A stupy, the results of which are published in Research 
Paper No. 572 of the American Bureau of Standards, was 
made of the creep resistance of fifteen alloys, covering a 
range from 1 to 75 per cent. nickel and from 3 to 55 per 
cent. chromium, e results were compared with those 
of @ previous investigation at 538 deg. Cent. (1000 deg. 
Fah.) on similar alloys. In the investigation at 538 deg. 
Cent. (1000 deg. Fah.) of the nickel-chromium-iron system, 
it was found that the alloys containing little or no iron, 
50 to 80 per cent. nickel and 20 to 50 per cent. chromium 
exhibited the greatest resistance to creep. At 870 deg. 
Cent. (1600 deg. Fah.), the s alloys are those 
containing approximately equal parts of nickel, chromium 
and iron. 

An electric clock recently installed in President Roose- 


velt’s swimming 1 at the White House was i 
and built ‘—ne for the President’s use by the Mer- 
chandise De; mt of the American General Electric 


Company at Bridgeport. The clock is mounted flush with 
the surface of the wall and is completely weatherproofed 
to withstand the effects of moisture. As the mechanism 
is sealed in the wall the clock is equipped with two motors, 
one of which keeps the hands of the clock pointed to the 
correct time, whilst the other is used in case of power 
interruption, to reset the hands. This second motor is 
contro! by a remote switch which causes the two 
motors, working in unison, to turn the hands at ten times 
normal speed until correct time is reached. 

An important feature of the performance trials of 
modern fighting aireraft is the di test, during which 
the machine is allowed to dive vertically until its terminal 
velocity is reached, Under these conditions the rate of 
revolutions of the engine may increase up to 30 per cent. 
above the normal type approved revolutions per minute, 
increasing the dynamic loadings, and stresses of vital 
components by as much as 70 per cent. The “ Bristol” 
Company has designed its latest fighter type engine, the 
Mercury V-S 2, to meet these conditions. As the present 
standard schedule of tests for type approved of aircraft 
engines does not cover these excess speeds, this bee. arse 
on completion of its official type test was submitted to 
supplementary high-speed tests comprising one hour at 
20 per cent. above normal revolutions per minute, followed 
by ten minutes at 30 per cent. above normal revolutions 
per minute. The test was satisfactorily concluded, and 
thereafter the engine was stripped. The official report 
states that “‘ the special checks taken before and after test 
do not reveal any appreciable detrimental effect of the 





portion of the train on the bar would have held the points, 





high-speed running.” 








Miscellanea. 


A New telephone service has been opened between 
France and Colombia. 


Tue Government of Bihar and Orissa, in India, pro- 
poses to expend Rs. 74,000 on the sinking of tube wells for 
irrigation purposes. 

Accorp1nc to Major H. G. Brackley, Air Superintendent 
of Imperial Airways, it will be possible next spring to fly 
from Croydon to Sydney in fourteen days. 

Te power plant of the Hong Kong Electric Light and 
Power Company is being increased by the addition of two 
boilers, each of 75,000 Ib. per hour normal evaporative 
capacity. 

Tue Birmi City Council recently approved a 
proposal by the Education Committee to acquire a site for 
the provision of a new college for technical, commercial, 
and art studies, which is to cost £1,000,000. 


Tux Polytechnic Society of Frankfurt proposes a com- 
petition, for a prize of 5000 marks, of aeroplanes driven 
by man power. The course must be more than 500 m., 
but the competitor is allowed half-an-hour in which he 
may store up energy for the flight, 

RECENTLY, at the employees’ annual sports and gala, 
Commander C. W. Craven, of the English Steel Cor- 
poration, said that during the first six months of this year 
the firm had secured orders totalling £271,000 more in 
value than those obtained in the first half of last year. 

Tue Trustees of the Busk Studentship in Aeronautics, 
founded in memory of Edward Teshmaker Busk, who lost 
his life in 1914 while flying an experimental aeroplane, 
have awarded the Studentship for the year 1933-34 to 
Leslie Howarth, B.A. (Cantab.), B.Sc. (Manch.), of Gon- 
ville and Caius College, Cambridge. 

A motor lifeboat which the Royal National Lifeboat 
Institution has built for its station at Walmer, Kent, has 
reached her station. She has twin screws, driven by two 
35 H.P. engines, and can travel 116 miles at full speed with- 
out refuelling. She carries a crew of ten, and can take 
eighty-five people on board. She has a line-throwing gun 
and an electric searchlight, and is lighted by electricity. 


As a result of the opening of its twenty-fifth dial tele- 
phone exchange, Invalides, the telephone system of Paris 
is now 74 per cent. automatic, and the French capital is a 
leader among the great cities of the world in modernising 
its telephone system. Companies in the International Tele- 
phone and Tele ion group in Europe have 
supplied the Frei Government with a large part of the 
equipment for converting Paris and several of the other 
large cities of France to automatic operation. 

Ir is announced in Machinery Market that the salvage 
work started by Cox and Danks, Ltd., at Scapa Flow is to 
be continued by Metal Industries, Ltd. For some con- 
siderable time now the firm has broken up at Rosyth the 
ships which have been salvaged by Cox and Danks, but 
now it is to undertake the dual task of salvaging and 
breaking up, and it has purchased the plant-lifting 
material and boats used at Stromness. It is estimated 
that the amount of naval shipping still beneath the surface 
is nearly 200,000 tons. : 

Tue Office Technique pour |’Utilisation de 1’Acier, 
25, rue du Général-Foy, Paris, is, we learn, distributing 
amongst engineers and architects engaged in structural 
work two volumes that have been prepared in collabora- 
tion with the Comptoir Sidérurgique de France. They 
deal fully with the utilisation of joists and give tables 
and formule and explain the most suitable methods of 
adapting joists to particular requirements. This is part 
of a su propaganda to encourage the use of steel 
for all structural purposes. 


Tue Sheffield City Council has recently approved a 
contract to supply 50,000,000 units of electricity a year 
thro its Electricity Department to Thos. Firth and 
John Brown, Ltd. Previously, the tramways and omni- 
buses department has been the Corporation’s largest 
consumer, taking 33,770,000 units. The supply will be 
taken from the National Grid. The works’ generating 
stations, built at a cost of £250,000, are by no means out 
of date, but they are to be scrapped. The minimum 
figure in the contract is £10,000, but this is likely to be 
considerably exceeded. 

As compared with 1932, machine tool imports fell in 
the six months from £520,952 to £361,076, exports declin- 
ing from £1,726,115. last year to £804,841 this year, 
whereas re-exports rose slightly, that is, from £11,072 in 
1932 to £14,330. The decline in exports is, of course, 
mainly due to a reduction (from £1,423,831 to £491,996) 
in orders received from Russia; even so, it exceeded the 

nding value, namely, £419,924, for 1931. Exports 
to other Euro countries, at £73,636, fell by £20,116. 
The African market at £21,755 showed a further decline of 
£2087, and British India, at £69,989, a fall of £8458. On 
the other hand, a considerable improvement is shown in 
the demand from Australia, which rose from £4300 to 
£18,879, and again, British machine tools were supplied to 
other countries to the value of £128,586, as against 
£101,943 in the corresponding period of 1932. 


Own the roof of the building now occupied by the Office 
of Works in Westminster, states the Builder, are six 
stones, which at first sight might be thought to be tomb- 
stones. Actually these stones have been the object of 
most careful examination for over twenty years. They 
were origi placed on the roof of the Museum of 
Practical Gedlogy in Jermyn-street, where they were 
examined and photographed at intervals. When the 
Geological Survey was moved to South Kensington these 
stones were taken to Whitehall, and are now under 
observation by the experts of the Building Research 
Station. Each specimen is protected on all but one face 
by a movable metal case. In the course of their twenty 
years’ exposuré the 6xposed surfaces of all the specimens 
have suffered some erosion, but no form of unsightly 
decay has occurred. On the surfaces sheltered by the 
metal cases, however, certain of the stones have suffered 
extensive decay ; in others, the sheltered surfaces are soot 
blackened, but no decay is yet apparent, though in one or 
two instances incipient blistering can be observed. 
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THE REALITIES AND PROBLEMS OF 
UNEMPLOYMENT. 


THE adjournment on Thursday of last week 
of the World Economic and Monetary Conference 
may be taken as implying that, after discussing 
for six weeks various aspects of the subject, sixty- 
six nations have found it impossible, or are 
unwilling, to co-operate among themselves with 
the object of removing or abating the economic 
troubles from which all alike are suffering. In the 
opinion of some of the delegates the failure of the 
Conference to secure world co-operation presages 
the intensification of economic nationalism to a 
degree fraught with grave danger, not only to 
prosperity, but to peace. Others hold that the 
adjournment is but a recess, that much good work 
has been done, and that in the comparatively near 
future the delegates will again be meeting, under 
more propitious world conditions, to complete the 
task which has been set aside and not abandoned. 
So far as the British Empire is concerned, the 
failure or adjournment of the Conference has, 
to some considerable extent, been mitigated by 
the announcement made on the closing day of an 
Inter-Imperial agreement designed to maintain 
the stability of exchanges within the Empire 
and the creation of a Sterling Group to which 
other countries are invited to adhere, if they so 
desire. In effect, this agreement applies to the 
Empire a principle which it was sought at the 
Conference to apply to the World at large as a 
necessary factor in any scheme of international 
economic co-operation. The failure of that 
principle to secure unanimous support provided, 
indeed, the immediate cause of the adjournment. 
Under the Imperial agreement the Governments 
of the British Commonwealth are to pursue by 
all the means in their power a policy of furthering a 
rise in wholesale prices until equilibrium has been 
re-established, and thereafter to take all possible 
measures to stabilise the position thus attained. 
The ultimate level of stability to be aimed at is 
explicitly left undefined. As engineers, we take 
note of these happenings in the political world 
and of the politicians’ continued efforts to relieve 
us of our economic troubles. We cannot, however, 
avoid feeling that another event of the past seven 


pamphlet entitled ‘‘ Unemployment: Its Realities 
and Problems ’’—is likely to prove of more imme- 
diate interest and consequence to many people 
in this country than either the adjournment of 
the World Economic Conference or the announce- 
ment of the Inter-Imperial agreement. 

Elsewhere in this issue we publish a lengthy 
abstract of the Engineering Employers’ memo- 
randum. The first thing that falls to be said con- 
cerning it is that all serious students of the unem- 
ployment problem should not be content with 
an abstract of the pamphlet, but should study it 
and the numerous statistical tables which accom- 
pany it, in the original. Next, it should be 
remarked that although it is issued by a body iden- 
tified with the engineering industry, its appeal 
is, or ought to be, nation-wide. Much that it con- 
tains relates to all branches of British industry, 
while of those portions which have specific reference 
to the engineering section it may be said that the 
fundamental character of engineering, its entry 
into every form of modern manufacture, renders 
everything that affects it of prime importance to 
all industrialists. Were that all the pamphlet 
might still fail to command the general attention 
which it deserves. Engineering, however, as repre- 
sented by the Federation, covers such a wide and 
diversified field of production that there is scarcely 
any other individual industry which will not find 
within engineering some branch, the methods and 
problems of which are closely similar to its own. 
We may, therefore, say that everything which 
the pamphlet contains is of direct interest to all 
engaged in industry, even although, in places, its 
examples and data relate primarily to engineering. 
The memorandum presents the results of a 
thorough and scientific investigation into unem- 
ployment as it exists in our midst to-day. It 
seeks to discover the truth of the situation and 
does not attempt to prescribe a remedial policy. 
Conclusions are drawn, but they are the conclusions 
of a scientific student rather than of a dictator. 
We do not suppose that the Federation will 
escape all criticism, that everyone who studies the 
facts presented in the pamphlet will draw the 
same deductions from them. There are, indeed, 
portions in it which permit of a divergence of 
interpretation and opinion. We may particularly 
instance in this connection the contention—and 
the data on which it is supported—that mechanisa- 
tion does not increase unemployment. We must 
also recognise the fact that the Federation’s argu- 
ments against the forty-hour week as a means of 
augmenting employment, strong though they 
be, and strongly though we ourselves have argued 
in the same sense, are not likely to command 
universal acceptance. The virtue of the pamphlet, 
however, lies less in its capacity to secure universal 
adherence to its deductions and conclusions than 
in the fact that it presents data—in some instances 
unique and hitherto unobtainable data—a know- 
ledge of which is essential before an authoritative 
opinion on the great problem of post-war unem- 
ployment can be formed or expressed. It is a 
problem on which debate very readily degenerates 
into assertion and counter-assertion unsupported 
by facts, of which the realities are apt to be 
submerged in the heat of party rivalry, or in the 
obsession of some preconceived theory. The 
Engineering Employers’ pamphlet may in some 
quarters be stigmatised as biassed, but to most 
readers it will, we think, be very welcome as 
providing a real basis from which to view the 
causes of unemployment, and as a starting point 
from which to build some way towards its cure. 
Inevitably, the National Industrial Recovery 
Scheme, which, under Mr. Roosevelt’s control, is 
now being applied in the United States, forces 
itself into our minds while we are studying the 
pamphlet. It cannot be disguised that in certain 
leading respects the principles of that scheme 
are definitely opposed to and contradicted by 
facts and deductions in the Engineering Employers’ 
memorandum. Mr. Roosevelt, in brief, is seeking 
to increase employment by reducing hours of 
work and raising wages but without increasing 
costs to the consumers. The scheme is not 
mentioned even indirectly in the pamphlet, but 
for all that the memorandum might very well 
be taken to be a British pronouncement designed 
to prove that the scheme is wholly unsound and 
will not work. There can be no doubt that 
opponents of the opinions enunciated in the 
pamphlet and critics of its deductions will make 
capital out of the fact that in the United States 
a plan is now being put into force which is based 
on a directly opposite belief concerning the means 
for curing unemployment. We might reply that 


that it could be adopted in this country with 
equally satisfactory results. Two great facts 
must not be overlooked. The United States is 
almost completely a self-contained country ; 
Great Britain is not. These two facts place a 
premium on the success of the Roosevelt scheme 
in the country of its origin and a very crippling 
handicap against the success of a similar scheme 
in our land. Mr. Roosevelt's scheme, however, 
has still to establish its success. The latest news 
concerning it does not encourage the belief that 
its success is either within sight or even assured. 
On the contrary, its administrators are stated to 
be more than a little anxious concerning its out- 
come, while many important industries are openly 
admitting that, with the best possible will, they 
cannot discover a way to comply with the provi- 
sions of the Act. In the words of a leading United 
States manufacturer, industry has been handed 
the blue prints of a new machine designed by 
some one else and has been told that if it cannot 
build it and make it run satisfactorily, it is because 
it is unwilling or incompetent. We may leave it 
at that and for the time being not attempt to 
decide whether the Engineering Employers’ 
Federation or Mr. Roosevelt is right as regards 
what is, and what is not, practicable as a cure for 
unemployment. 


High-Pressure Locomotives. 


THE theoretical increase in thermal efficiency 
possible by the use of high-pressure steam is fully 
understood, and during recent years locomotive 
engineers have given much attention to this 
question, with the result that there is a very genera] 
tendency, more marked, perhaps, on the Con- 
tinent and in the United States than in this 
country, to increase working pressures. However, 
a certain amount of experimental work has been 
done here, for we have the Gresley high-pressure 
locomotive on the London and North-Eastern, and 
the London, Midland and Scottish still has the 
ill-fated “‘ Fury,” built on the Schmidt system. 
Both these engines were built some time ago, but 
the recent completion of a further high-pressure 
locomotive for the Delaware and Hudson Railway 
again attracts attention to this subject. To those 
of our readers who follow locomotive matters, the 
three former designs placed in service on this line 
are well known. The first, named the “ Horatio 
Allen,”’ of 1924, was fully described in our issue of 
October 9th, 1925, and the two subsequently built 
are generally similar, except that the working 
pressure has been raised from 350 lb. for the 
“‘ Horatio Allen” to 400 lb., and then to 500 lb. 
per square inch for the engines of 1927 and 1930 
respectively. These three are cross-compounds, 
but the latest, while retaining the steam pressure 
of 500 lb., has four instead of two cylinders, and 
is arranged for triple-expansion working, the steam 
distribution being by means of poppet valves, 
actuated by a rotary cam gear, in place of piston 
valves as formerly used. This new engine has been 
undergoing trials on the line in freight service, and 
is now in the Chicago Exhibition. 

One of the major considerations met with in 
designing a high-pressure locomotive is the very 
rapid fall in temperature for a given rate of expan- 
sion. If the pressure is high, and the total tem- 
perature is kept within the usual limits for super- 
heated steam in locomotive service, viz., about 
650 deg. Fah., the “ wet area” is reached with 
relatively low rates of expansion. To avoid this 
inconvenience, and to maintain the cylinders as 
warm as possible, reheating between the different 
stages of expansion is necessary. In the Schmidt 
design this reheating is accomplished by the use of 
a double pressure boiler, one part generating steam 
at high pressure, which, after passing through the 
first cylinder, is discharged into the second part 
generating steam at a lower pressure, whence it 
passes with the low-pressure steam through the 
second expansion stage in the low-pressure cylin- 
ders. Compared with a single-pressure boiler, 
this method of working would seem to be advan- 
tageous from the point of view of boiler efficiency, 
since the generator has a low-pressure tubular 
section, which has a relatively low boiler tem- 
perature compared with a single-pressure generator 
working, say, at 500 lb. per square inch, corre- 
sponding to a boiler steam temperature of 470 deg. 
Fah. The flue gases are therefore discharged also 
at a relatively low temperature. So far as the 
cylinder performance is concerned, it appears from 
trials carried out with an engine of this type built 
for the Reichsbahn that the lowest steam con- 








days—the publication by the Engineering and 
Allied Employers’ National Federation of the 


even if Mr. Roosevelt’s scheme does succeed in 
the United States, its success will in no way imply 








sumption per indicated horse-power was about 
13-7 Ib., and at 1200 cylinder horse-power and at 
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50 miles per hour the consumption was 14 Ib. 
For the latter conditions, the steam temperature 
is given as 750 deg. Fah., and taking 850 Ib. initial 
steam pressure, the heat content would be 1365 
B.Th.U. Now, assuming an exhaust pressure of 
5 lb. per square inch, corresponding to 1043 B.Th.U. 
with adiabatic expansion, the heat drop would be 
322 B.Th.U., corresponding to an ideal steam rate 
of 7-9 lb. Hence, although the steam consumption 
given is probably based on the total evaporation, 
and therefore the actual steam to the cylinders 
would be rather less, it still appears that the eff- 
ciency of the steam action in the cylinders is not 
very great. Beyond these tests, a little further 
information has more recently been published, 
relative to an engine of the same type operating on 
the Canadian Pacific. In this case, the high-pres- 
sure engine is contrasted with a simple expansion 
design, having cylinders 25} by 32, using super- 
heated steam at a pressure of 275 Ib. per square 
inch. Both locomotives use oil for fuel, and the 
mean results for two different sets of trials carried 
out on two heavy gradient divisions showed a fuel 
‘ saving of 14-9 and 14-7 per cent. in favour of the 
high-pressure locomotive. Actually, part of this 
improvement was due to better evaporative per- 
formance, for in the case of the first tests the water 
evaporated per pound of oil fired was 5-3 per cent. 
more, and for the other tests the increase was as 
much as 10-1 per cent. The net result is that the 





high-pressure engine showed a saving of 10-5 per 
cent. and 5-7 per cent., based on the water con- 
sumption required per 1000 gross ton miles at 
approximately the same speeds.- These figures, 
bearing on the relative water consumptions, are, 
of course, more important than those for the fuel 
used, for the reason that high-pressure steam is 
expected to improve cylinder performance, and 
only indirectly the fuel consumption. Tests carried 
out with the Delaware and Hudson engine of 1930 
seem to show high economy, for data obtained 
from indicator cards show a water rate of 11-9 Ib., 
with a 51 per cent. cut-off in the high-pressure 
cylinder, corresponding to an efficiency of 16-2 per 
cent. 

As we have already mentioned, the theoretical 
advantages to be expected from the use of higher 
steam pressures are appreciated, and, further, as 
under locomotive conditions exhaust back pressure 
cannot easily be avoided, the gain to be expected 
is relatively greater than would otherwise be the 
case. Beyond this also the more efficient utilisa- 
tion of the heat energy produced means a lighter 
engine for a given power, which, besides any 
economy in fuel consumption, will, in the future, 
if not now, be an added advantage. Important, 
however, as this subject may be to the locomotive 
engineer, it is remarkable how little seems generally 
to be known regarding the actual performance of 
high-pressure locomotives at present in service. 
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(Concluded from page 82, July 28th.) 


E conclude herewith our report of the Sectional 
Meeting of the World Power Conference held in 
Oslo. 


Section 6.—TRANSMISSION AND ADAPTATION OF 
MotivE PowrErR FoR INDUSTRIAL MACHINERY. 


The general reporter in this section, Mr. Axel 
Hansson, said that the reports received showed that 
development in this branch of engineering had 
progressed since 1930 on the lines predicted at the 
second meeting of the W.P.C. at Berlin in that 
year. Professor Kuchel (Germany), in his report 
(No. 70) drew attention to the immense strides 
made in the application of electric welding processes. 
In Germany, he said, the present energy consumption 
for electric arc welding alone was at least 50 million 
kWh annually, and Mr. Hansson noted that there 
were about 10,000 welding sets in use to-day in 
that country, and that the tendency in are welding 
was towards an increased use of alternating current 
instead of direct current because of the presence 
on the market of cheap-coated electrodes which 
gave excellent welds. Manual welding with a protect- 
ing gas atmosphere had only found a very limited 
use for special work as a result of the higher costs 
of the weld, but the use of the carbon arc, with or 
without special welding material, for producing high- 
class welds, was rapidly developing. There was also 
intense research work proceeding with regard to the 
use of bare electrodes for A.C. welding, and numerous 
methods using high-frequency current were advocated. 
In regard to resistance welding the present develop- 
ment was mainly concerned with the design of auto- 
matic apparatus. 

On the subject of rectifiers, all large examples were 
formerly of the mercury-arc, steel-tank type, but 
Mr. H. Bertele (Austria), in report No. 154, stated 
that in recent years the glass-bulb rectifier, with 
or without grid control, had been developed for higher 
currents and had found wide application in industrial 
plants. 

Other subjects covered by the papers in this section 
included pneumatic drives, direct steam drive, 
electric motors, apparatus and distribution in 
connection with industrial machinery, and the 
noise problem. With regard to steam drives, Mr. 
Roebel (Germany) pointed out in Section 2 (146) 
that, for the direct drive of slow-running machines, 
the steam turbine, in combination with high-precision 
helical gearing, had recently found useful application. 
In this way the turbine drive had been made suitable 
for pit fans, grain mills, wood grinders, rolling 
mills, &c. Some of the papers, particularly that 
by Mr. H. T. Calonius (Sweden, 155) dealt with 
motive power and controls in connection with paper 
and pulp mills. 


SECTION 7.—RAILWAYS AND POWER QUESTIONS. 


Mr. H. Bager’s summary of this subject in his 
general report formed an excellent survey of the 
present situation. The twenty-two papers submitted 
covered three aspects of the subject, viz., steam, oil, 
and electric traction. Wide divergence of views 





as to the relative advantages of various power sources 
and as to the economic limits in each case was to be 
expected in reports from twelve different countries, 
and, in fact, plenty of variety was to be found in them. 

An example of the realisation of improvements 
without sacrificing reliability of service is the non- 
condensing turbine locomotive described by Mr. 
Gustav Boestad (Sweden) in Report 122. Mr. Paul 
Hansen (Denmark, 89) wrote on the recent develop- 
ment of the heavy-oil engine for locomotives and 
rail cars. He thought that it was not advisable to 
go to the extreme limits in weight and space reduction, 
as extremes led to serious disadvantages in connection 
with other essential requirements. With regard to 
the relative advantages of four-stroke and two-stroke 
type oil engines, one gathered from Mr. Hansen's 
report that the experience of his firm (Burmeister 
and Wain, of Copenhagen), and others, was at present 
in favour of the former type. However, he considered 
that the two-stroke engine would eventually come 
into its own and prove to be the machine best suited 
to fulfil the requirements called for in locomotive 
and rail-car motors. With conditions otherwise 
equal, the two-stroke engine was, he said, lighter 
than a four-stroke engine. At present the lightest 
oil engine for its output, as far as was known, was 
the new twelve-cylinder, 410 H.P. ‘‘ Maybach” 
engine running at 1400 r.p.m., and with a weight of 
only 1800 kilos., compressor included, or 4-4 kilos. 
per H.P. This Maybach engine was stated to have 
@ minimum oil consumption of some 200 grammes 
per B.H.P.-h. at about three-quarters load. Mr. 
Alan Chorlton, in Report 73, contributed a summary 
of recent British oil-electric practice in connection 
with railways. Incidentally, he dealt with the form 
of railway coaches and its effect on speed and air 
resistance. In the case of the new German double 
motor coaches—the “Flying Hamburger,” with 
a maximum speed of 160 kiloms. per hour—the shape 
had, he said, been determined after careful laboratory 
experiments. It was not only the front and rear 
that had been designed for minimising the air resist- 
ance, but the base frame had also, for the same 
reason, been suitably enclosed. Mr. Chorlton thought 
that there was some danger of the case for oil-electric 
traction, good &s it was, being over-stated. Its 
fundamental advantage—-high thermal efficiency— 
was, no doubt, the reason that had led so many to 
proclaim the benefits it would bring to railways over 
other forms of traction. A difficulty that had proved 
a definite handicap to extended application arose 
out of the economic conditions of the day. The 
railway companies, with the stringency in financial 
matters that they had experienced, could not engage 
in development work by the adoption of this new 
form of transport to the anticipated extent. Mr. 
Chorlton added that the position of affairs to-day 
with oil-electric traction was that there was relatively 
a smaller amount of actual application of the system 
than might have been reasonably anticipated from 
the propaganda carried out in recent years, based 
on its inherent advantages. He included in his 
paper descriptions of the most recent oil rail cars 





and locomotives constructed by British firms, not, 
only for railways at home, but for export. Concluding 
his survey, Mr. Chorlton said that, so far as practice 
was concerned, it was not yet clear whether the further 
developments in design, equipment, &c., in the use 
of the oil engine for rail work would continue as a 
distinct practice, of which .present examples might 
be taken as representative, or whether more use would 
be made of what was being done on the road. 

Data relative to the operating costs of oil engine 
traction on various railways gained by experience 
were contained in the reports by Mr. Ove Munck, the 
Chief Mechanical Engineer of the Danish State Rail- 
ways (66), Mr. Chorlton (73), and Mr. P. Due-Petersen 
(Denmark). 

The papers on electric traction formed the bulk of 
those presented to the section. The general reporter 
pointed out that the increased use of direct current 
during recent years was probably largely attributable 
to mercury rectifiers. The use of mercury converters 
was dealt with in papers by Mr. Wechmann (Germany, 
37), Mr. H. J. Van Lessen (Holland, 95), and Mr. 
T. Boveri (Switzerland). Two reports—Nos. 77 
(Norwegian State Railways) and 156 by Dr. Hruschka 
(Austria), described the generating and distribution 
systems on the Norwegian and Austrian National 
Railways respectively. In report No. 64 Messrs. 
Fay and Drumm (Ireland) gave an account of recent 
experience with the Drumm battery on the Dublin- 
Bray section of the Great Southern Railway. It was 
mentioned that by regenerative braking some 15 per 
cent. of the input of the battery was regained. 

Two papers of much interest on the economics of 
electric operation on main line railways were con- 
tributed by Signor G. Bianchi (Italy, 59) and Monsieur 
H. Parodi (France, 102). In making the transition 
from steam to electric traction there is naturally a 
desire to exchange the coal consumption for as low 
a consumption of electric energy as possible, and 
figures of comparison between kilogramme of coal 
and kWh of electric energy are, therefore, of great 
interest. The information from different sources 
regarding these figures varies considerably, and more, 
it seems, than should be necessary in view of real 
conditions. Monsieur Parodi stated the relation for 
the Orleans Railway as 2-2 to 2-6 when the electric 
energy is measured at the receiving end in the sub- 
stations. In Report 159 by Mr. Bager the corre- 
sponding value for the Swedish State Railways was 
put at 1-60, when the energy consumption was referred 
to the pantographs of the locomotives. According 
to data given by Mr. Matsumawa in Report 15, the 
figure for Japanese railways was calculated at 
approximately 1-45. Mr. Bager in the general report 
summed up the comparison between different kinds 
of traction. 

In a long paper of 50 pages, Mr. Sidney Withington 
(U.S.A., 94), the electrical engineer of the New Haven 
Railway system, gave a history of recent traction 
developments on that railway, which serves the 
densely populated area immediately north and east 
of New York City. He outlined problems which had 
confronted the railway management in endeavouring 
to meet rapidly changing conditions of transport im 
the district which it serves. Among these means 
were included :—({1) Electrification of an integral 
operating section of the railway where traffic was 
especially heavy ; (2) the development of the steam 
locomotive to obtain such advantages as were 
possible from increased fuel economies, decreased 
maintenance costs, and increased reliability and 
usefulness ; (3) development of internal combustion 
equipment, rail cars, and locomotives ; (4) use of the 
highways to supplement the rail service. The report 
was well illustrated and contained a mass of statistical 
and technical detail. The description of the elec- 
trification of the lines running into the New York 
Grand Central Terminal was particularly interesting. 

In the course of the discussion, Signor Bianchi 
said that Italian railways were changing over from 
1500-volt, three-phase A.C. system to 3000-volt D.C., 
and that they were doing so with conviction, despite 
the views of German, Hungarian, and Swedish autho- 
rities, as evidenced by reports from those countries. 
He suggested that Great Britain would make a mistake 
if it adopted the standard of 1500 volts D.C. when 
3000 volts D.C. showed such decided advantages. 
AND 


8.—EnreRGyY PROBLEMS OF URBAN 


SUBURBAN TRAFFIC. 


There was some overlapping between the reports 
in this section and those in section No. 7 (Railways). 
The longest paper (No. 42) was that submitted by 
the Underground Group of Companies, London, and 
was, we understand, the joint production of several 
heads of departments, although it bore the name of 
none of the authors. In it there was given a very 
complete account of the handling of urban and 
suburban passenger traffic, with particular reference 
to the London area. The relative advantages and 
uses of the motor omnibus, tramcar, trolley omnibus, 
and underground railway were set out very fully. 
The transportation capacity of tramcars was demon- 
strated by figures. On the Thames Embankment 
the maximiim, it was stated, was 200 cars per hour. 
That figure was compared with Clark-street, Chicago, 
where the maximum capacity is 125 cars per half- 
hour. A tramway line might, it was stated, by using 
a suitable type of car, be developed to accommodate 
20,000 passengers per hour, although the maximum 
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capacity at present on the L.C.C. service at Charing 
Cross was 14,050 passengers per hour in one direc- 
tion. Throughout this report interesting comparisons 
were made with traffic conditions and results in the 
United States and other countries. Various systems 
of fares were discussed, and it was mentioned that 
the driving speed of tramcars in the London area had 
been gradually increased. On the Metropolitan Elec- 
tric Tramways the present average speed was 10-5 
miles per ‘hour, which was 40 per cent. higher than 
twenty-five years ago. The corresponding increase 
in power consumption was 35 per cent. On the L.C.C. 
tramways an average speed of just under 10 miles 
per hour was now realised. Power saving in relation 
to trams and trolley omnibuses was at present centred 
upon the development of regenerative control and 
field regulation. So far as trolley omnibuses were 
concerned, regeneration had already been adopted 
by many undertakings, with good results ; generally, 
the saving in current was 15 per cent.. Renewed 
activity in the matter of applying regeneration to 
tramears was evident. Prolonged tests had been 
carried out recently with experimental cars in Man- 
chester and Glasgow, and although the operating 
conditions of these two undertakings differed, the 
whole of the difficulties originally experienced were 
stated to have been overcome. A saving in current 
of about 20 per cent. and 30 per cent. respectively was 
recorded. Such economy would, it was held, amply 
justify the cost of conversion, but apparently all 
authorities were not yet convinced that the com- 
pound-wound motor was as suitable for traction 
purposes as the series motor, and the ultimate out- 
come of the experiments remained to be seen. Series 
regeneration was being adopted by the Paris tram- 
ways, and by that means the series-parallel difficulties 
would. be avoided. With regard to London, an 
obstacle to the introduction of regenerative control 
was the existence of sections equipped with conduit, 
on which changes of polarity took place. This subject 
was also dealt with in two other reports, Angstrém 
(Sweden, 118) and Semenza (Italy, 165). 

With regard to underground electric railways, the 
authors of the London paper referred to the large 
transportation capacity of this form of transport, 
which was stated to be as high as 50,000 passengers 
per hour per single track ; and details of construction 
and cost were given. The average speed on under- 
ground railways in London had been increased within 
the last twenty-five years by 31 per cent., and in 1932 
was 18-46 m.p.h., with an average current consump- 
tion of 2-58 kWh per car mile. 

Finally, a statement was submitted summarising 
unit costs for the respective forms of transport con- 
trolled by the Underground Group—omitting trolley 
omnibuses of too recent adoption to be included— 
based upon the results obtained by the largest under- 
takings in London during 1931. Both the car mile 
and seat mile costs were included, but, as a propor- 
tion of standing passengers during rush hours is an 
accepted condition, an effort was made to relate 
costs also to the total capacity available by the 
introduction of what, in the absence of a better title, 
were described as costs per place mile. The figures 
included charges for reserves, renewals, and interest 
on capital expenditure. The total result per place 
mile was for omnibuses, 0-267d.; for tramways, 
0-200d.; and for urban electric railways, 0-168d. 
The authors summed up their views on urban passen- 
ger transport in a series of conclusions which we think 
may fairly be assumed to represent the considered 
policy at the present time of the Executive of the new 
London Passenger Transport Board. We therefore 
quote from them the following extracts :— 


The motor omnibus possesses the advantage 
of route flexibility and is eminently suited to 
areas in process of development. It seems clear 
that the bus can perform service equal with that 
of the tram—-both are capable of handling 20,000 
passengers per hour. 

The tram and trolley bus are relatively cheap 
to operate, a: conditions which permit of 
the fullest possible development and this factor 
must weigh heavily in the consideration of pro- 
posals to supersede trams by petrol buses. e 
tram, being cheap, is enabled to offer a lower 
rate of fare, of special benefit to poor communities. 
In some circumstances, the advantage of lower 
cost may be sufficient to override the undesirable 
feature inherent in trams of dealing with traffic 
in the centre of the roadway. : 

Trolley buses are likely to be used only in 
substitution .for existing tramways and not on 
new undertakings. Where trolley buses have 
replaced tramways they have given good account 
of themselves under a wide variety of condi- 
tions... . 

Motor coaches are proving popular, but their 
small capacity—half that of the bus and one-third 
that of the tram—must necessarily limit their 
contribution to long-distance mass suburban 
transport. 

What effect the introduction of the compression 
ignition engine may have upon the economics of 
bus operation can hardly be predicted. So much 
depends upon the ultimate maintenance costs 
and the incidence of taxation upon fuel oil and 
the price of oil itself. Certain it is that this type 


encouraging results. There is promise of a reduc- 
tion in the cost of operating omnibuses which 
will make them preferable to any other form of 
road transport. 

The electric railway is unrivalled for the mass 
carriage of passenger traffic and can be developed 
to accommodate 50,000 passengers per hour in 
one direction, In order to relieve street congestion, 
underground railways should be considered where 
peak hour traffic exceeds 10,000 per hour. Owing, 
however, to the high cost of railway construction, 
it must be ensured that potential traffic is sufficient 
in volume and average length of travel to justify 
expenditure. In London, tube railways cost 
£750,000 per mile, and based on a rate of fare of 
ld. per mile, a density of at least 20 million passen- 
gers per route mile per annum is required to meet 
operating and interest charges. For surface 
railway construction, the annual traffic per route 
mile must reach 14 millions... . 

Trade depression encourages the use of public 
means of transit as distinct from the private 
motor car. This effect may disappear on return 
to better times unless great effort is made to raise 
equipment and services up to the highest practicable 
standard. There is a vast number of people whose 
decision to use public means rests upon added 
attractiveness and comfort of the service. 

Interchange Between Surface and Underground.— 
The extent to which the public avails itself of 
combined through service is dependent upon the 
ease and comfort in which the exchange can be 
made. It is of importance that through combined 
tickets should be issued, and, where practicable, 
through season tickets. 

Power Supply.—It appears advisable that the 
source of supply to large electric railway and 
tramway undertakings should to some extent be 
decentralised, thus making provision for a supply 
or part supply in the event of breakdown. ... 


The general reporter, Mr. J. Korner, said that the 
power problems of electrical transport were compara- 
tively simple and easily surveyed so far as saving 
pure and simple was concerned. It had been pointed 
out in several reports that on the distribution side 
saving could be achieved mainly by extended use of 
automatic rectifier stations, and on the consumption 
side by reducing the weight of the cars and their elec- 
trical equipment. The important work done in those 
respects, chiefly in America, but, to a certain extent, 
also in Europe, was well known. For a number of 
years the American Electric Railway Association 
had conducted interesting research and experimental 
work for the purpose of improving various features 
of modern tramcar design. A number of existing 
American plants showed examples of interesting 
progress. In Europe, the modernised tramways of 
Milan were the best example of these efforts, and had 
rightly aroused great interest among experts: 

Signor M. Semenza (Italy), in Report 165, and 
Signor F. La Valle (Italy), in 164, contributed interest- 
ing accounts of urban traffic problems in Italian 
cities, particularly Rome and Milan, and forecast the 
coming of underground electric transport in both 
those cities. 





9.—ENERGY PROBLEMS OF MARINE 
TRANSPORT. 


In this section seventeen papers were submitted, 
the only one of British origin being Mr. I. V. Robin- 
son’s report (83) on British marine oil engines, pre- 
pared on behalf of the British Marine Oil-engine 
Manufacturers’ Association. The author described 
the engines at present in use in this country and 
pointed out that at least four engines of purely 
British design were used for marine propulsion. He 
deplored the great variety of types of marine oil 
engine, and suggested that standardisation by 
experience rather than by conference was desirable. 
During the past two to three years the number of 
orders placed in Great Britain for new shipping had 
been extremely small, and, therefore, it was, he said, 
impossible to record in his report the actual perform- 
ance of any large number of new vessels since the 
meeting of the second W.P.C. in Berlin in 1930. 
The two most notable recent oil-engine ships com- 
pleted in British yards were the ‘“‘ Georgie,” of 25,000 
H.P., and the ‘‘ Highland Patriot,” of 12,000 H.P. 
The general reporter, Mr. Erik Johansson, referring 
to steam engines, said that many designs of engines 
and engine elements differing from the standard 
triple and quadruple engines had during 
the past few years. Among the new designs might 
be mentioned the double compound engine, an 
example of which was described by Mr. Olsen (Nor- 
way) in Report No. 119. The introduction of the 
exhaust steam turbine was dealt with by Mr. O. G. 
Hammar (Sweden), and in Report No. 84 he described 
three such systems. Special features of machinery 
for ships working in ice and for ice breakers were 
described in Report No. 34 by Messrs. Silander and 
Tybeck (Finland). Professor Leonardo Fea (Italy) 
described, in a long paper (No. 46), the steam turbines 
of the Italian liners ‘‘ Rex” and ‘* Conte di Savoia,”’ 
and Mr. W. G. Noack (Switzerland, 109) wrote on 
the “‘ Velox” boiler. 

Turning to heavy-oil engines, which were dealt 
with in several reports, in addition to Mr. Robinson’s, 
already referred to, some attention was given to the 
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of engine is commanding the general attention 
of automobile experts the world over, and with 





Signor Giovanni de Renzio 
and 
described a number of examples from existing ships. 
Professor Fea described at length the machinery of 
recently built motor ships for the Italian mercantile 


auxiliary purposes. 
(Italy, 47) discussed oil-electric machinery, 


marine. Full particulars were given of the “‘ Augus- 
tus,” 28,000 H.P., and other important Italian-built 
motor vessels. One of the most interesting papers 
was No. 169, in which Mr. N. Ericson (Sweden) 
dealt with the application of oil-electric propulsion, 
with special reference to ice breakers. A good descrip- 
tion was given of the recently completed Swedish 
State ice breaker ‘‘ Ymer,’’ which, as regards engine 
installation, is the largest ship of its class. The 
oil engine propelling machinery of this vessel is of 
9000 H.P. The author’s view was that oil-electric 
propulsion was specially suitable to the conditions 
under which an ice breaker had to work. 





We must not close this survey of the proceedings 
of the Scandinavian Sectional Meeting of the World 
Power Conference without paying tribute to the 
efficient organisation shown by the several National 
Committees concerned, more particularly by the 
Swedish Committee, on whom devolved most of the 
work of the business organisation and meetings, 
under the guidance of the Chairman, Mr. G. Malm, 
and the Vice-chairman, Professor Enstrém, who was 
also President of the Sectional Meeting. To the 
general secretary, Mr. Edy Velander, and the secretary 
of the Swedish Committee, Captain C. Hellstrém, 
we are indebted for useful assistance and many 
courtesies. Finally, we should add that the editorial 
work of the Swedish Committee and the translation 
of reports, &c., into English were both well above 
the average of similar work usually met with at inter- 
national conferences of a technical character. 








SIXTY YEARS AGO. 





In the early hours of Saturday, August 2nd, 1873, a 
London and North-Western tourist train from Euston for 
Scotland met with disaster at Wigan. At Wigan Station 
a siding served by facing points on the main line led off 
behind one of the platforms. The excursion train con- 
sisted of twenty-two carriages and three brake vans and 
was drawn by two engines. It was not due to stop at 
Wigan and, the signals being clear, the drivers ran through 
the station at 35 miles an hour at least. The two engines 
and eighteen carriages passed the facing points in safety, 
but the nineteenth carriage jumped the points and entered 
the siding. It remained on the rails right up to the end 
of the siding, but the carriages which followed it appear 
never to have got on to the siding rails and to have been 
dragged along the ballast until they overturned and piled 
themselves on top of one another and the station plat- 
form. The carriage preceding the nineteenth was dragged 
off the rails of the main line, but the couplings broke and 
saved it from participation in the disaster to the rear 
portion of the train. Eleven persons were killed outright 
and over thirty injured, some fatally. In a leading article 
in our issue of August 8th we commented upon the possible 
cause of the accident. Why, we asked, had the points 
acted in such 4 way as to pick out a single carriage and no 
more? After the accident they worked just as well as 
before and they showed no signs of violence. Some four 
years previously an accident of almost an identical kind 
had occurred on the Great Northern at Welwyn. The 
Government Inspector on that occasion reported that in 
his belief the points had been altered while the train was 
passing over them. It was possible, we said, that the same 
explanation might be at the root of the Wigan disaster. 
There was, however, another possibility, namely, that the 
wheels of the nineteenth carriage had forced the points 
open. A well-worn wheel flange, we stated, might be 
under three-quarters of an inch thick. With an amount of 
wear or play of insignificant importance in each of the 
joints in the levers and rods by which the points were 
operated from the signal-box the total possible movement 
at the points might reach as much as an inch. We asserted 
that it was quite easy by means of a crowbar to prize 
open a well-worn pair of points connected with a signal- 
box when they were locked shut by an amount sufficient to 
permit a thin wheel flange to enter between the switch 
and the main rail. We further asserted that the design of 
switch used on the London and North-Western was 
peculiarly adapted to facilitate its being forced open by a 
thin flange. On most British railways the point of the 
switch rail was tapered off and grooved to lie below the 
top flange of the main rail. On the North-Western a 
pattern was in use in which the point of the switch rail 
was comparatively thick and was accommodated by bend- 
ing the main rail slightly outwards for a short portion of 
its length. The Wigan accident, it may be added, was 
eventually determined to have been caused by the move- 
ment of the points from the signal-box while the train was 
passing over them. 








BOOKS RECEIVED. 
Practical Accoustics for the Constructor, By C. W. 
Glover. London: Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C.2. Price 25s. net. 
Report of the Food Investigation Board for the Year 1932. 
London: His Majesty’s Stationery Office, Adastral 
House, Kingsway, W.C.2. Price 5s. net. 
Universal Directory of Railway Officials and Railway 
Year Book, 1933-34. London: Directory Publishing 
Company, Ltd., 33, Tothill-street, 8.W.1. Price 20s. net. 
Memorandum on British Trade Mark Law. By the 


Joint Trade Marks Committee. London: The Association 
of British Chemical Manufacturers, 166, Piecadilly, W.1. 





use of exhaust gases for the generation of steam for 


Price 6d. net. 





THE ENGINEER 


Ava. 4, 1933 








OIL-ENGINE DRIVEN FLOATING PUMPING PLANT FOR EGYPT 
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Floating Irrigation Plant for Egypt. 


mean meneeennerpereins 


NHE Egyptian Ministry of Public Works recently 
formulated a scheme of construction for five groups 
of floating pontoons or barges to be utilised for irrigation 
purposes in regions lying south of the Aswan Dam. In 
the following article we describe one of three seis of 
floating pumping equipment for this particular scheme, 
which have been designed and built by W. H. Allen, 
Sons and Co., Ltd., Queen’s Engineering Works, Bedford, 
and will be used in the Ballana district: The general 
lay-out of the machinery in the barge is illustrated in the 
drawing above. The barges were constructed in Egypt 
under the direction of the Egyptian Government, and are 
identical in design. In each barge there are two oil-engine- 
driven pumping units, with complete accessories. 

A common discharge pipe from each barge is connected 
to the shore by flexible rubber hose, the final discharge 
from the three pontoons being through a common pipe 
into an irrigation canal. As there is a considerable varia- 
tion between low water level and flood level on the Nile, 
it is essential, for successful operation, that complete 
fiexibility of the pipe line should be ensured. 


THE Pumpine PLANT. 


Each main engine, of which there are two in each barge, 
is of the Allen vertical airless-injection three-cylinder 
type, with a cylinder bore of 230 mm. and a stroke of 
300 mm., and with a B.E.S.A. rating of 100 B.H.P. at 
500 r.p.m. The maximum power taker at highest pumping 
head is 85 B.H.P., so that the engines have a good margin 
in power for hot climate and continuous running. 

The principal design and performance particulars of 
the pumps are given in the following table :-— 

Condition. High-water Low-water 
level. level. 
Discharge, litres per second 500 
Total head, metres aie gia tae 
Pump efficiency, i.e., W.H.P. 
B.H.P., per cent. ve te 

B.H.P. at pump couplin 

Approximate r.p.m. .. 

They are of the firm’s ‘‘ Conqueror” double-suction, 
centrifugal type, with cast iron casing split on the hori- 
zontal centre line and provided with feet for bolting to a 
combination base plate—see Fig. 1—which receives 
the pump and engine. It will be noted that the suction 
branch points vertically downward, while the discharge 
branch is horizontal, and is placed on the top half of the 
pump casing, an arrangement which allows the common 
discharge pipe to be above deck level. A double-suction 
impeller of cast iron is used, and is furnished with renewable 
wearing rings, which are fitted both to the casing and to 
the impeller, so that any possible loss of efficiency owing 
to wear caused by solids in the water can be corrected 
in the shortest possible time as occasion may demand. 
The steel pump shaft is supported in two outside ring- 
lubricated bearings of the bracket type, which are white 
metal lined, and the flexible coupling is of the pin and 
bush pattern. 

ENGINE DESIGN FEATURES. 

The engines differ somewhat in structural features 

from the standard accepted design of vertical engine, 





inasmuch as they are so constructed that the bed-plate 
and cylinder casing form a rigid, totally enclosed, oil- 
tight structure, an aperture in the front of the casing 
being provided which allows for the insertion and with- 
drawal of the crank shaft, pistons, and connecting-rods, 
thereby diminishing the space required for installation. 
This aperture is closed by a longitudinal front plate over 
which inspection doors are fitted, giving easy access to the 
working parts. The so-called “‘ C ” frames house the main 
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Martin steel, with a fly-wheel coupling. It is very liberally 
dimensioned, appreciably above the requirements of 
Lloyd’s for marine engines. The running parts of the 
engine were so designed and dimensioned as to make the 
position with regard to freedom from torsional vibration 
perfectly secure. In Fig. 2 we reproduce the chart showing 
the calculations made for the frequency and vibrational 
stresses in the crank shaft, along with the vector diagrams. 
The pistons, connecting-rods, and cylinder heads, also 
the valve gear, all follow the firm’s standard manufacturing 
practice. 

The cam shaft is roller chain-driven from the crank 
shaft, and the cams, along with the push-rod operating 
gear, have been specially designed for silent running, and 
are completely enclosed by a steel cover lined with sound- 
insulation material. These covers are visible in Fig. 1. 
A completely automatic lubricating oil system, with oil 
filters, coolers, and with hand-priming gear, is provided, 
and the cams run in an oil bath. The fuel pumps 
are of the “ Bosch’”’ type, with differential piston fuel 
injectors, the amount of fuel delivered by the pumps 
to the cylinders being governer-controlled, with a hand- 
operated speed control arrangement. 

The fly-wheel is bolted directly to the engine crank 
shaft, and is given additional support by an extension 
shaft carried in a ring-lubricated pedestal bearing. The 
fly-wheel, which is complete with barring gear, is enclosed 
in a welded steel casing. Welding was also employed 
in the construction of the base plate for the engine and 
the pump, which is directly bolted to the main supporting 
girders of the pontoon. 


AUXILIARY EQUIPMENT. 


As will be seen’ from the drawing reproduced above, 
the exhaust silencers are supported from the roof of the 
pontoon and are connected to the exhaust manifold by 
cast iron bends and flexible steel exhaust pipes, terminal 








Fic. 1—100 8B.H.P. 


bearings, and serve to transmit the main stresses from the 
cylinder head to the main bearings. 

It may be observed that since the structure from the 
base of the engine to the cylinder head is one unit casting, 
the longitudinal stiffness is very materially increased, 
and is designed to be so ample as to eliminate any deforma- 
tion due to the inner couples, even on a multi-cylinder 
engine. 

The crank shaft is made from a solid forging of Siemens- 


THREE - CYLINDER 








OIL-ENGINE AND PUMP 


pipes being directed upstream and downstream. The 
cooling’ water system consists of a centrifugal pump, 
built in as a part of the engine, which draws its water 
from overboard, and discharges it through the engine 
cylinders into an overhead pilot tank of 380 gallons 
capacity, from which the hot water overflows back into 
the river. When the engine is shut down a by-pass is 
opened on the discharge side of the pump and half the 
capacity of the tank is allowed to run back through the 
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engine cyliniers for cooling off. The remainder of the 
water is available when the engine is started. 

The same cooling water system is utilised for the 
auxiliary engines driving the vacuum pump and the 
auxiliary compressor, the positions of which are shown 
in the drawing on page 118. 

The fuel oil system comprises a one-day service tank 
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for each engine and two small paraffin tanks. The main 
supply of fuel is brought alongside the pontoon in an 
oil barge, and the transfer from the main source of supply 
to the overhead tanks is made by a semi-rotary, hand- 
operated fuel transfer pump. On its way to the day service 
tank the oil passes through a single filter, and is again 
filtered before entering into the fuel system of the engine. 
A filter of the duplex type is employed. Each day service 
tank is fitted with a level gauge, placed in the view of 
the operator. 

The compressed air system includes a starting air 
bottle for each engine, of sufficient capacity to give five 
consecutive starts, the two air bottles being interconnected 
and charged by an engine-driven auxiliary air compressor 
which has a charging rate of 10 cubic feet per minute at 
a pressure of 300 Ib. per square inch. The engine and the 
air-charging compressor cylinders are coupled to a 
common crank shaft, an arrangement which occupies very 
little space. The engine driving the air compressor is 
started on petrol, and is then switched over to paraffin 
for the remainder of the run. 

The air extraction system for priming the main pumps 
may be referred to. Both an engine-driven and a hand- 
operated vacuum pump can be used for this work. The 
engine-driven vacuum pump is of similar design to the 
air-charging compressor, the engine cylinder and vacuum 
pump being coupled to a common crank shaft, the 
displacement of the exhauster being 7 cubic feet per minute. 
The hand-operated exhauster is a single-cylinder pump, 
which, when worked at a rate of 66 revolutions per 
minute, gives a displacement of 1-33 cubic feet per minute. 
This pump is held as a standby, in the remote case of a 
possible failure of the engine-driven unit. 

In order to prevent water from entering either of the 
compressors an interceptor is fitted in the air pipe line. 
As soon as water reaches the interceptor it raises a float- 
controlled valve which seals the air suction line. Each 
main pump is provided with a water level gauge, so that 
the attendant can see at a glance when the pumps are 
primed. 

The total weight of the complete machinery in each 
barge is about 21 tons. 


Test Bep REsvULTS. 


_ 'The guaranteed performance of the complete plant 
is as follows :-— 


Condition. High-water Low-water 
level. level. 

Discharge, litres per second .. 500 500 
Total head, metres a Sek 4°5 10°5 
B.H.P.at pumpecoupling .. 41-2 85 
Fuel consymption of. engine, 

Ib. per B.H.P. per hour 0-42 0-39 
Total lb. of fuel per hour 17-3. 33-2 
Lb. of fuel per W.H.P. .. 0-585 0-482 


The official tests carried out at the makers’ works at 
Bedford showed that the consumptions which were 
guaranteed were slightly improved upon. The trials of 
the combined plant will take place on the Nile at Cairo, 
where the pontoons are being built. From the accompany- 
ing illustrations, on page 118, it will be gathered that 





CALCULATING FREQUENCY AND VIBRATIONAL STRESS 


the general arrangement of the plant is extremely compact 
and allows plenty of space for the operators, who, 
it is expected, will be drawn from the ranks of unskilled 
labour. 

The installation we have described forms a good 
example of modern self-contained pumping plant, designed 
for continuous operating conditions in remote districts. 
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A feature of the plant is its capacity to deal with a wide 
variation of head and maintain that high degree of 
efficiency which is made possible by the favourable 
variable-speed characteristic of the oil engine. The 
total enclosure of the engine we have described, and its 
automatic lubrication are further advantageous factors 
which should greatly simplify the starting and stopping 
operations, and the attention required for speed changes 
which the irrigation service in Egypt demands. 








A 50-Ton Cantilever Crane. 


THE accompanying engraving shows a 50-tonelectrically- 
operated cantilever crane built by Stothert and Pitt, Ltd., 
which has recently been installed by the Air Ministry at 


In order to obtain the very fine adjustment necessary 
for lowering a large seaplane on to its cradle, crawling speeds 
of lft. per minute are available on all motions. In the 
case of the hoisting motion this speed is obtained by 
armature diversion, but in the case of the slewing and 
racking motions separate creep speed motors are pro- 
vided. In both of these motions the main brake is operated 
by a solenoid and the creep speed is obtained by rotating 
this brake, together with the main motor and its gearing, 
by a separate small auxiliary motor. The auxiliary motor 
is also provided with a solenoid brake, the main solenoid 
brake thus acting as a clutch when the auxiliary motor 
is being used. 5 

In order to prevent damage to a seaplane when being 
launched into or hoisted up from a high sea, a patented 
rendering device is available, which can be put into opera- 
tion from the driver’s cabin. In principle, the weight of 
the seaplane, snatch block and sling is balanced by a 
moving counterweight, which falls when the seaplane 
rises on @ wave, and so prevents any slackness and con- 
sequent snatch in the hoisting ropes. It is prevented 
from following a receding wave by means of a ratchet 
and pawl, fitted to the barrel on the end of the cantilever. 

A 50-ton load can be handled from a maximum ius 
of 115ft. to a minimum radius of 28ft., whilst the hook 
can be raised to a height of 80ft. above and lowered to a 
depth of 20ft. below the ground level of the pier. The 
pedestal of the crane is constructed entirely of mild steel 
sections, the weight of the crane being carried on the 
concrete foundation by four braced legs. The cantilever, 
which is also built of anild steel sections, consists of two 
braced side frames of box formation and is projected back- 
wards to carry a ballast’ box and machinery house. Its 
weight and that of the revolving superstructure is carried 
on a live ring consisting of fifty-six steel conical rollers 
running in steel top and bottom roller paths, 31ft. in 
diameter. 

The slewing motion is given by a worm and spur reduc- 
tion gear, the former being provided with a slip ring 
device to prevent undue load on the gearing when the 
crane is starting or stopping. The final drive is trans- 
mitted from a forged steel pinion gearing into an external 
steel rack bolted to the top of the pedestal. This rack 
consists of a steel channel and plate frame bent into a 
circle, high-tensile steel pins forming the teeth. To 
permit ‘‘ weathercocking ” when the crane is not in use, 
a claw clutch is fitted in the final driving shaft. 

The hoisting and racking machinery is housed at the 
back of the cantilever. It consists of two cast iron hoist- 
ing barrels, 7ft. 9in. in diameter, and a racking winch, 
both driven through two reductions of double helical steel 
gearing and fitted with an automatic solenoid brake. 
Dynamic braking and a powerful hand-operated mecha- 
nical strap brake are used for lowering. The trolley com- 
prises a steel structural frame mounted on cast steel 
travelling wheels, equipped with guide pulleys for the 
hoisting ropes and equalising pulleys for the anchor ends 
of the racking ropes. The load itself is suspended from a 
ball bearing swivel eye carried from a snatch block to an 
eight-part rope. At the forward end of the cantilever is 
fitted the barrel with ratchet and barrel brakes forming 
part of the launching gear. These two brakes are operated 
by large vertical hand wheels in the driver’s cabin, which 
is fitted below the cantilever and gives the operator a 
commanding view of the load. 

The concrete ballast is arranged immediately below the 
main machinery house, whilst the launching counter- 
weight lies immediately in front of the main ballast tank 
and below the front of the main machinery house. This 
counterweight is carried in a sheet steel box sliding in a 
guide frame and fitted with an overwinding switch con- 
nected in the main motor circuit. 

The motors were supplied by Laurence Scott and 
Electromotors, Ltd., of Norwich. They are totally enclosed 
and are one-hour rated, those for the hoist and main rack 
being series wound and those for the main slew, creep 
rack, and creep slew being compound wound. The 
control and switchgear were supplied by Allen West and 
Co., Ltd., Brighton; the controllers are of the drum 
type, and are electrically interlocked with the crane pro- 
tective panel. The resistances, which are separately 
mounted from their respective controllers, consist of un- 





one of its aircraft experimental stations. The crane, 


breakable rustless grids or coil wound units, being 10- 

















CANTILEVER 


which is primarily designed to transfer seaplanes from shore 
to water and vice versa, lifts a 50-ton load at 115ft. 
radius, and was tested with a 50 per cent. overload. 
Three operating movements are provided, namely, hoist- 
ing, slewing and racking, the normal speeds with a 50-ton 


load suspended from the hook, being as follows :— 
Hoisting, 10ft. per minute; racking, 60ft. per minute ; 
slewing, 4 revolution per minute. 
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CRANE FOR HANDLING SEAPLANES 


minute rated in the case of the hoist motor, and 5-minute 
rated in the case of the main rack and main slew motors, 
and 2-minute rated in the case of the creep motors. Limit 
switches are provided to prevent overwinding the hook, 
and the launching balanceweight, and over-racking. The 
wiring of the crane was carried out with V.I.R. cable, 
carried in galvanised conduit and terminating in a main 
isolating switch at the base of the pedestal. 
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An Automatic Synchroniser. 


A SIMPLE form of automatic synchroniser for paralleling 
A.C. machines has been introduced by the A.E.G. Electric 
Company. When the requisite conditions have been 
obtained for coupling two machines or systems together, 
it automatically closes the circuit breaker and thus enables 
synchronous plant to be operated without skilled atten- 
dants. The two driving systems (A B in the accompany- 
ing illustration) are similar to those employed on the 
A.E.G. synchroscope. Their iron cores carry coils which 
are connected to the incoming generator and mains, as 
shown, and the torque they exert on the rotor C is pro- 
portional to the sine of the phase angle between the 
two circuits to be synchronised. When phase coincidence 
or phase opposition obtains, the torque is zero, and the 
rotor is set to the indicated neutral position by a spring 
D, which acts in opposition to the electrical torque. 
The rotor C carries a tappet rod which controls swivelling 
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AUTOMATIC SYNCHRONISER FOR A.C. MACHINES 


series connected contacts E, F, G, H, J, and K, which, 
in conjunction with two summation voltage relays L 
and M supervise the frequency and phase angles, both 
relays having adjustable dashpots. The relay L asso- 
ciated with the connections for synchronising with the 
lamps bright merely supervises phase coincidence and 
phase opposition, its contacts being closed in the former 
case and opened in the latter. The relay M is the actual 
closing relay and influences the closing gear of the line 
breaker. When the two circuits to be paralleled approach 
synchronism the relay L operates in the vicinity of phase 
coincidence. When the direction in which the rotor runs 
remains unchanged, the contact O makes connection 
with J or K, so that the circuit of the relay M is then only 
interrupted by the limit contacts E and F or G and H. 
A few degrees ahead of the point of synchronism one of 
the two pairs of limit contacts also closes, and the relay M 
is energised. As the limit contacts are only closed as long 
as the tappet rod has free play between them the duration 
of contact making depends upon the speed of the rotor, 
which is governed by the degree of coincidence of the 
frequencies to be compared. If the frequencies are suffi- 
ciently related to ensure smooth leling, the time the 
contacts are closed is greater than that needed to start the 
relay M, which will initiate the starting process. 

The middle limb of a small summation potential trans- 
former P provides the voltage for the relay equipment, 
and supplies a lamp which throws a narrow strip of light 
on to a plate of glass in the door of the instrument case, 
so as to provide a visual indication of the phase con- 
ditions. Deviations of the voltages to be synchronised 
by +15 per cent. are said to have no detrimental effect 
on the operation of the apparatus. 








Water Circuit Breakers. 





‘THE demand on the Continent for oilless circuit breakers 
is said to be rapidly increasing, and Brown, Boveri and 
Co. may now be added to the list of firms ing them, 
The compression chamber A of this firm’s water breaker 
contains a fixed spring grip contact B, which receives the 
moving contact C. When the breaker opens, this contact 
rod is drawn upwards through the compression chamber 
A and outer chamber D. Under short circuit conditions 
the greater part of the heat produced by the arc between 
the fixed and moving contacts is dissipated by the evapora- 
tion of the liquid in the chamber A. As the steam generated 
cannot escape a high pressure is produced, but when the 
moving contact passes the aperture between the two 
chambers, the steam suddenly expands into the upper 
chamber. If the arc has not already been extinguished, 
the powerful de-ionising effect which results from the 


shape; while the side sills are rolled shapes, and the 
floor beams are rolled channels. 
ing are of aluminium, with sides, floor, and roof 
the same material. Controlled ventilation an 


During expansion the greater part of the evaporated 
water condenses and flows back into the chamber A. 

As, immediately after the rod has passed through the 
upper chamber opening, a valve closes the opening, only 
a very small proportion of the steam is able to follow the 
moving rod out of the second chamber. The steam that 
does not condense in this compartment escapes to atmo- 
sphere through an exhaust duct. Tests have shown that 
rapid extinction of the arc necessitates a certain steam 
pressure, and as the amount of steam generated depends 
on the strength of the current broken, the breakers must 
be designed so that the requisite pressure is produced 
with relatively small currents, whilst heavy currents 
must not be allowed to give rise to dangerous pressures. 
The compression chamber A is, therefore, provided with 
a relief valve E. Superfluous steam released by this 
valve can find its way to the ‘“‘ compensating ” chamber F, 
in which it condenses. This chamber is filled with the 
same extinguishing liquid as the compression chamber, 
and acts as a reservoir from which liquid can flow to 
replace that lost in the form of steam. The air cushion 
above the liquid in the compensating chamber serves to 
limit the pressure in that chamber to a moderate value, 
even when very heavy short circuits occur. 

The liquid consists of pure water with the usual additions 
to prevent freezing and corrosion, and owing to the fact 
that the greater part of the steam generated is condensed, 
the amount of water that has to be added from time to 
time is very small. Once the breaker has been filled it 
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OILLESS CIRCUIT BREAKER 


may be opened and closed under ordinary service condi- 
tions a large number of times without refilling. A gauge 
in front of the breaker shows the amount of liquid the 
breaker contains. As the dielectric strength of the extin- 
guishing liquid is much less than that of oil, very high 
closing and opening speeds are necessary. In the absence 
of high-speed operation, the process of closing the breaker 
on a short circuit might result in a premature flash between 
the contacts and the generation of a very large amount of 
steam. When opening and closing at no-load, these 
breakers operate at speeds between 4 m. and 5 m. per 
second, but owing to the additional acceleration imparted 
te the moving contact by the steam pressure, the actual 
rupturing speed may be as high as 12m. to 15m. per 
second. 

The high no-low speed due to the powerful drive, 
however, is very essential from the point of view of safety. 
The energy required for opening and closing the breakers 
is provided by springs which are loaded by stretching 
either by hand or by a small electric motor. A simple 
but reliable interlock prevents the breaker being closed 
before the operating springs have been loaded, and the 
breaker will, therefore, immediately be opened if closed 
on a short circuit. If the springs are loaded electrically, 
the loading motor is made to start up automatically 
every time the breaker trips, so that the switch is always 
ready for service, and it is obvious that the arrangement 
can easily be combined with any of the well-known 
re-closing devices. 








Experimental Rail-Car. 


ALTHOUGH the automotive rail-car has not received 
much practical attention by American railways, there are 
some such vehicles in service and others in experimental 
stages. Among the latter is the Clark “ autotram,” 
designed by private interests, but given some trial runs 
on the Michigan Central Railroad. It is 60ft. long overall, 
with elliptical ends, 9}ft. wide and 11ft. high, with chair 
seats for forty-two passengers. The two bogies are of 6ft. 
wheel base, spaced 40ft. between centres and having wheels 
30in. in diameter. A sixteen-cylinder V type petrol engine, 
mounted on the underframe directly above the leading 
truck, develops 160 H.P. at 3200 revolutions and drives 
the two axles through reduction gearing. The total 
weight is about 15 tons, owing to the extensive use of 
aluminium in the construction, the weight in corre- 
8 ing steel design being estimated at tons. The 
wheels have solid web cast steel centres, with two annular 
vertical ribs on the edge. The flanges of the tire fit over 
these circular ribs and a channel-shaped ring is fitted 
between them. Four heavy flat rubber rings or gaskets 
are fitted between the steel surfaces and the assembly is 
bolted together. The centre sill, built up of aluminium 
alloy plates and rolled shapes, is a box girder of fish-belly 





The side and roof fram- 
pleting of 

air con- 
ditioning are provided, so that the windows are fixed. 
Speeds up to 80 miles an hour have been attained and the 
mechanism is designed to bring the car up to a 40-mile 
speed in one minute, and to stop it in 1200ft. at 70 miles, 
or 180ft. at 35 miles an hour. It is said to run 4} miles 





Unemployment: Its Realities and 
Problems.* 


INTRODUCTION. 


Tr does not seem necessary to make any apology for the 
presentation of the present publication. The existence of 
unemployment, and its extraordinary incidence of recent 
years, has given it prominence in public discussion which 
shows little sign of abating. At the same time, such dis- 
cussions appear to have been so diffuse, and so many mis- 
apprehensions are abroad, that it would appear opportune 
to state a number of facts from an industrial point of 
view that seem worthy of consideration. The position of 
the Engineering and Allied Employers’ National Federa- 
tion requires no explanation. It is the body charged with 
the duty of safeguarding the industrial interests of the 
engineering and allied trades. These trades, it will be 
admitted, are of primary importance in the country’s 
industrial organisation, and on that ground it feels under 
obligation to present publicly facts within its cognisance 
and derived from an investigation of the unemployment 
problem within its own body. 

The engineering and allied industry caters for, and is 
catered for by, all other branches of industry. Its interests 
are so interwoven with those of other industries that it 
may be regarded as a barometer of national progress and 
prosperity. It seemed the more incumbent, therefore, 
upon the Federation to examine its own position in relation 
to this major problem of unemployment. The Federation 
for a number of years has been giving the subject most 
anxious consideration, and recently, in order to procure 
actual data of the position, it made inquiry of its members 
on various points and has set out briefly the results of that 
inquiry in this pamphlet, being convinced that the 
information for the first time fully ascertained may assist 
in the appreciation of the position in so far as its industry 
is concerned. In order that there may be in general as well 
as in particular a full appreciation of the situation, the 
facts relating to unemployment generally and _ inter- 
nationally are also referred to. 





* * * * 


Wortp Factors. 


Under normal conditions, there has been a well-defined 
ebb and flow of trade which economists have designated 
“Trade Cycles.’’ The occurrence of these cycles over a 
number of years has been observed to be fairly regular. 
Various explanations are offered as to the causes of such 
phenomena, but actually they are most probably due to the 
psychology of the human race and the uncontrolled inter- 
play of human character with its alternate expressions of 
optimism and pessimism. Confidence or its reverse is 
necessarily the basis of all trading relationship. Economic 
theories unfortunately break down at times by failure to 
recognise that human nature is not static. No political 
regimentation can destroy that human characteristic. 
This same characteristic, therefore, must be reckoned with 
when assessing the rises and falls of trade movements. 

Historically, it can be shown that from time to time in 
the sequence of trade waves, their rhythmic course is 
subject to a breaker, producing an extreme depression, 
of depth and duration far out of the ordinary, arising from 
special causes, and almost invariably as an aftermath of 
wars in which many nations are involved. That some such 
war may ultimately sound the knell of this civilisation is 
possible, but the signs are that this civilisation still 
possesses within it the urge and impetus to recover from 
its latest shock and resume its upward march. It is in 
that confident belief of recovery that despair of present 
world conditions may be countered. 

The world-wide character of the late war was no greater 
relatively than that of similar events in previous European 
or indeed human experience, and one may derive comfort 
from the fact that civilisation survived such shocks. War 
at any time and upon such a scale has an inevitable and an 
immediate consequence. It closes all frontiers and in 
almost complete measure throws each individual nation 
upon its own resources. In these circumstances a nation 
must therefore develop these irrespective of economic 
justification. When peace returns such nations find them- 
selves endowed with their productive war creations, 
which, while they cannot justify them economically, they 
fear to lose as against a repetition of the circumstances 
that brought them into being. This is a simple yet well- 
observed cause of post-war tariff building and of the 
development of the false theory of economic self-sufficiency. 
That this is only pursued at the expense of a country’s 
natural economic development and destiny is undoubted. 


* 


7 


That the world is a unit, that its parts are interrelated 
and inter-dependent, that no nation can live to itself and 
prosper, and that economic war can be as destructive of 
human comfort and happiness as physical war is now 
being realised, The conclusion of any earnest review of 
world conditions to-day must. reinforce the truth that it 
is only experience that teaches and that the bitter lessons 
of the post-war years must before long persuade the world 
that the doctrine of a narrow national sufficiency is setting 
a premium on the dissolution of our civilisation. The 
spectre is still in the offing, but can be dismissed if the 
lesson is learned. 


UNEMPLOYMENT. 


Comparative World Unemployment.—It has been esti- 
mated that there are in the world to-day 30 million persons 
unemployed out of a total world population of 1850 
millions. This may not sound a very high proportion of 
unemployment, but it must be remembered that Asia, 
hardly a highly industrialised continent, is responsible for 
over 1000 millions of the world population. Probably over 
12 per cent. of the industrial population of the world is 
at present directly affected by unemployment. Although 
in this country unemployment has been serious since 
1920, it has since 1930 been less serious than in some of our 
principal competitor countries. The number of unem- 

loyed persons on the registers of Unemployment 
Soohemes in this country at June 26th, 1933, was 











sudden expansion of the steam quickly suppresses it. 





per gallon of petrol. 





* Excerpts from a pamphlet issued by the Engineering and 
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2,498,053. This is 19-5 per cent, of the insured population 
and about 5-4 per cent. of the total population. 

In Germany the provisional estimate of the number of 
unemployed persons registered at the public employment 
exchanges was 4,855,951 at June 30th, 1933. This repre- 
sents about 8-0 per cent, of the German population of 
63 millions, The index number of employment in manu- 
facturing industries in the United States, computed by 
the Federal Bureau of Labour Statistics, was 58-7 in 
May, 1933. (Average employment in 1926 being taken 
as the equivalent of 100.) According to estimates made 
by the American Fedération of Labour, there were over 
13 million unemployed in March, 1933. This is probably 
a conservative figure and is over 10 per cent. of the United 
States population estimated to be 125 millions. Unem- 
ployment in France, Belgium, and other Continental 
countries is considerable, but no reliable data are available. 
In the United Kingdom compared with other countries 
unemployment statistics are more reliable, and, per head 
of unemployment, provision for maintenance is certainly 
more elaborate and costly. : 

British Unemployment.—Unemployment has always 
been with us, although there is a vagueness as to its 
extent in pre-war days, owing to the absence of data. 
The only pre-war criterion is the Trade Union percent ges 
of unemployment, and these cannot be properly comp.red 
with to-day’s figures owing to the very considerable 
fluctuations in Trade Union membership. After making 
full provision for such fluctuations and for the changes 
in the population, it does not appear unreasonable to 
suggest that the percentage of unemployment did on 
oecasion reach proportions comparable with to-day. 
In 1879 the Trade Union percentage of unemployed 
reached 10-7 per cent., which, taking into account the 
small union membership at that date, must be looked upon 
as indicating very extensive unemployment. 

It is generally agreed, and there is the authority of the 
Government Committee on Industry and Trade in support, 
that in 1913, a good year, unemployment was in the 
neighbourhood of 300,000 persons. 

Unemployment in this country fluctuated during the 
period 1922 to 1929 between 1,059,000 and 2,015,000. The 
average unemployment during that period was 1,345,000. 
Comparable data for the years 1920 and 1921 are not 
available owing to the variations in the scope of the 
Unemployment Insurance Fund, but as the post-war 
boom broke late in 1920, and 1921 was a year of heavy 
unemployment, it is reasonable to accept an authoritative 
estimate that post-war unemployment up to 1929 was 
about 1,450,000, or 12-1 per cent. of insured persons. In 
1930 the effect of the world depression commenced to be 
reflected in British unemployment statistics, and in 
January, 1933, the peak figure of 2,955,448 was reached. 
Average unemployment between January, 1930, and 
May, 1933, has been 2,547,000, or 1,097,000 more than the 
average obtaining in this country before the world 
depression. 

Attempts have been made to distinguish between the 
amount of pre-war and post-war unemployment, and in the 
Report of the Blanesburgh Committee on Unemployment 
Insurance of 1927, the Government Actuary submitted an 
estimate of average pre-war unemployment. The esti- 
mate, which is based on the Trade Union percentage of 
unemployment and which makes allowance for the 
varying degree of susceptibility to unemployment of the 
different industries, is just over 44 per cent. This is 
regarded as the equivalent of about half a million persons. 
Taking this estimate as a basis the following position is 
disclosed :— * 


Average pre-war unemployment.. .. ..  .. 500,000 
Average post-war unemployment, 1920-1929, 

inclusive a ee ae Se oe ee ae 
Increase in post-war unemployment .. .. .. 950,000 
Average unemployment since commencement of 

1930 due to worlddepression .. .. .. «.. 2,547,000 
Unemployment peculiar to world depression 1,097,000 


Of existing unemployment, 43 per cent. is due to the 
world depression. There is reason to believe that with the 
solution or dispersion of prevailing world problems this 
percentage of unemployment will be re-absorbed into 
industry. There still remains, however, the basic unem- 
ployment problem, namely, the 950,000 increase on the 
pre-war normal. This increase in unemployment is out of 
all proportion to the increase in the population, and it is 
not related to any corresponding decrease in employment, 
for it should not be forgotten that until the advent of the 
world depression employment in this country in post-war 
years was greater than it was before the war, despite an 
average unemployment of 1,450,000. 


* * * * 


Paradoxical as it may appear, the circunistances under 
which unemployment is rising exist side by side with those 
under which employment is also rising. The statistics 
collected in connection with the Censuses of Production 
are instructive on this point. They refer to manufacturing, 
mining, transport, public utilities and administrative 
employment, but not to commercial, distributive or pro- 
fessional. 

The Trade Union unemployment percentage for all 
trades for 1907 (monthly average) was 3-7 per cent. For 
1924 the monthly average percentage was 8-1, or more 
than double that for 1907, whilst insured unemployment 
in that year averaged 1,205,000, or 10-3 per cent. Yet in 
the occupations covered by the Census of Production there 
was an increase of employment of 925,300 between the 
two dates. This represents a percentage increase of 
employment of 13-84 (13-47 per cent. males and 14-99 
per cent, females). 


ENGINEERING UNEMPLOYMENT. 


So far as unemployment due to the world depression is 
concerned, the Federation is in a position to reveal more 
intimate details in regard to the position of the engineering 
industry than are procurable from any other souree, these 
being based on a recent inquiry. The inquiry relates to 
two comparable periods, namely, March, 1928 (generally 
reckoned as the best post-war year and therefore regarded 


as normal), and March, 1933 (the depth of the depression) 
the investigation carried out by the Federation is in 
respect of firms representing every section of the engineer- 
ing industry and whose employing power is about 75 per 
cent. of the total employing power of the Federation. At 
each period the same firms are taken into account so that 





comparison is exact. The following table illustrates the 

position :-— 

Employment of Main Classes in the Engineering Industry in 
March, 1933. 


1933 employment as a 
Classes of workpeople. percentage of 1928 
employment. 
Labourers. éo-nsieid Trews seasdsesc le 
WEY co's 0. :tadsccy Get! Sadat aaa 
ADTOOHOS oo. 66 69h. atta ot 8 ten tee 
Averageforullclasses .. .. .. 78-3 
Semi-skilled 2. 1. 0 «eee ee ee TAD 
Boysand youths... .. 0 «+ +s +e 752 
CORE oo e950: 3 0:0 acre tile oy ib og RS 
Females.. .. .« she carind ei kee 


The most striking fact is the real increase in the employ- 
ment of female labour. In some uninstructed quarters 
there is a tendency to attribute unemployment amongst 
men to the entry into industry of women. This may or 
may not be true of some industries, but that it is not true 
of the engineering industry can be proved despite the 
actual increase in the employment of women. The sections 
of the engineering industry actually responsible for the 
increase in female employment are motor car, cycle and 
accessory manufacture and electric lamp manufacture. 
These sections between them are responsible for an increase 
in female labour to an extent greater than the total 
increase in the industry. In other words, but for the 
electric lamp manufacturing and the motor car manu- 
facturing sections of the engineering industry, employment 
of female labour would have been reduced in the same way 
if not in the same proportion, as the reduction in other 
classes of employees. It is noteworthy that in these two 
sections, with the single exception of apprentices, there 
has been an increase in employment in every other class 
of employee since March, 1928. 

There can be no question that in the electric lamp 
manufacturing industry particularly the work is of a 
nature which is peculiarly adapted physically to female 
labour, and the same may be said in respect of that pro- 
portion of motor car work which is carried out by women. 
Light upholstery work, such as is performed in the motor 
care industry, is essentially women’s work, and with the 
increased production of motor cars indicated by the 
increase in employment of male classes, it is natural that 
there should be an increase in the work of women. With 
the increased production in this country in recent years of 
electric lamps, it is equally natural that there should be 
increased employment of women, and it is noteworthy 
that by virtue of the increased employment of women in 
the electric lamp manufacturing industry increased 
employment of male classes has resulted. There can 
under these circumstances be no foundation for suggesting 
that female labour has displaced male labour; in fact, 
increased employment of women is accompanied by 
increased employment of men and other classes of 
employees. 

So far as male employment is concerned there would 
appear to be no uniformity throughout the various sections 
of the industry in regard to the ratio of employment of the 
various classes. Unemployment is least amongst the semi- 
skilled classes and greatest in the case of labourers. 


* * * * 


Short time is dealt with as a special consideration at a 
later stage in this pamphlet, but in passing it is well to 
note that decline in employment is not the only factor 
indicating the depressed condition of the industry. The 
volume of short time has increased very considerably 
since 1928, as the following table will show. Short time 
was a factor in 1928; it is very much more so now. 


Short Time. 


Per cent. on Per cent. on 





} 
Dates. Per cent. on week under | week 
full time. 47,butover | 40hours 
| 40hours. | and under. 
fel adany 83-4 11-3 5-3 
WBOn is bids 65-5 18-6 16:9 





Facrors INFLUENCING GENERAL UNEMPLOYMENT. 


Population.—Reference has already been made to the 
bearing of population on the general question of unem- 
ployment. 

It is probably not generally understood that in 1921 
there were in age group 15-65, #.e., the employable age, 
2,138,000 more persons than there were in 1911, and over 
the age of 65 there were 447,000 more. Under 15 years of 
age there were 647,000 less. The increase in men between 
15 and 65 in 1921 was 773,000; the increase in women 
was 1,365,000; over 65 the increase in men was 189,000 
and in women 258,000. The decline in boys was 293,000 
and in girls 354,000. The decline in both birth and death 
rates is thus clearly demonstrated. It is also seen that 
the number of elderly persons—potential industrial 
pensioners—is increasing, 
Migration.—Migration cannot be divorced from the 
general question of unemployment. There can be little 
doubt that it has made its contribution to the present 
position, not only in this country, but throughout the 
world. The restriction of entry of Europeans into the 
newer countries since the war has acted similarly to the 
restriction of mobility of labour amongst occupations 
within countries. 

* * * * 
With regard to recent movements of the population there 
has been a decided diminution of emigration since 1929 
and an increase of immigration, to such an extent in fact 
that immigrants now exceed emigrants. 





Immigration. | 





Year. Emigration. Balance. 

\. 
1920.. «si oii 143,686 56,217 | — 87,469 
eee 92,158 66,203 | — 25,955 
TR 2s bh rms 34,310 71,382 +37,072 


cates the return of our own nationals, probably by reason 
of the greater facilities existing in the United Kingdom 
for the assistance of the unemployed. In effect this 
country is assuming responsibility for the unemployed of 
other countries in so far as they are British subjects. It 
is a fact that certain countries which, when accepting 
immi ts insisted on a very high physical and industrial 
standard, are now encouraging repatriation of those 
unemployed. 
* * * x 

It has been suggested that in Great Britain there may be 
a problem of over-population. For the world as a whole 
the problem may well be one of under-population, and it 
is not improbable that the difficulties of the world to-day 
might have been lessened had there existed a more 
enlightened policy of settlement and development in some 
of the still semi-developed countries, : 

The British Empire is a great commonwealth of nations 
that can only prosper by the development of new industries 
and enterprise and the expansion of existing ones. Does 
it not seem more reasonable that the money of the people 
which is at present being dissipated in the uneconomic 
maintenance of unwillingly idle hands should be utilised 
for the purpose of Imperial development and settlemeut in 
favour of Empire nationals? Any such scheme would 
have a far-reaching effect, for production would imme- 
diately be set in motion and unemployment and its cost 
automatically reduced. 


DISPLACEMENT AND REDISTRIBUTION OF LABOUR. 


It has been advanced, notably by the Trades Unions in 
support of their campaign for a reduction of working hours 
in the engineering industry, that the present acute world- 
wide unemployment has been largely contributed to, and 
labour displaced by, the introduction of machimery and 
mechanical aids. The only displacement of which there 
is evidence is of that normal and local description that has 
always accompanied the development of the mechanical 
arts. Such effects are only temporary as new and extended 
employment ultimately results from such changes. For 
example, in the electric lamp manufacturing industry 
where the employment of women has increased consider- 
ably since 1928, that increase has not displaced any work- 
people. Labour has been displaced by the introduction 
of machinery, and yet employment in this industry is 
greater now than in 1928, indicating that by cheapening 
the product by mechanised production demand is stimu- 
lated and employment provided. The motor car industry, 
which is one of the relatively young industries in the 
country, and which is successfully establishing itself in 
the markets of the world, has displaced workpeople by 
machinery and skilled men by the introduction of semi- 
skilled labour, juvenile labour and females. But at the 
same time it must be noted that, despite this displacement, 
the total employment in the motor industry is greater 
now than it was in 1928, not only amongst the displacing 
classes, but also amongst skilled adult males. This illus- 
trates very forcibly the distinction which is to be drawn 
between displacement of labour and the creation of 
unemployment. 

The marine engineering industry, which is responsible 
for practically no displacement, employs to-day 71-2 per 
cent. fewer workpeople than in 1928. It is only since 1930 
that acute unemployment as opposed to the continuing 
load of unemployment already referred to has been evident 
in this country. Can it be suggested for one moment 
that the introduction of labour-saving devices took place 
so suddenly and so unobtrusively as to create the alarming 
dislocation of employment which appeared then ? During 
the war mechanisation of industry did advance very con- 
siderably, not only from the poimt of view of reducing 
manual labour, but from the point of view of expediting 
production, although of a highly specialised and limited 


range. 

Tniil 1929 there were more people employed than before 
the war and at the same time an annual load of unemploy- 
ment varying between 1,059,000 and 2,105,000 and 
averaging over the period 1,450,000. Suddenly in two 
or three months in 1930 unemployment leapt up, not only 
in this country, but in all industrial countries of the world. 
Since the war there is no evidence in the engineering 
industry of displacement on a large or concerted basis, 
and whilst the gradual increase in the use of machinery is 
inevitable and to be hoped for, all the evidence goes to 
show that machinery creates employment, thereby actually 
creating a demand for goods. 


* * * ~ 


It should be emphasised that mechanisation can only 
be carried out in reply to reasonably anticipated demand, 
and that from experience its effect in creating unemploy- 
ment, if any, is local and temporary, and, in fact, is counter- 
balanced almost immediately by a growth of employment 
resulting from the cheapening of production and the 
enlargement of markets. 

In taking a long view of this matter the following points 
should be remembered :— 


(1) The expansion of employment in industry which 
has resulted from increased demand stimulated by the 
cheapening and increasing of production as a result. of 
the use of machinery. 

(2) The expansion of employment in the distributive 
trade as a result of increased production. 

(3) The expansion of employment given by the 
increased production of raw materials, the manufacture 
of machinery and the harnessing of power. 

(4) The expansion of employment as an indirect 
result of the expenditure of the comparatively high 
earnings of mechanised industry upon the products of 
industries supplying consumable goods. 

(5) The expansion of, or at least the maintenance of, 
employment in particular industries when by the intro- 
duction of some mechanical invention that industry 
has been enabled to compete successfully with its rivals. 


The marine industry and the motor industry have been 
quoted as two contrasting examples, one having had no 
displacement but suffering from acute unemployment : 
the other having had considerable displacement, but 
actually employing more workpeople than in 1928. 

Is it not then reasonable to argue that if the engineering 








The significance of these figures must not be over- 
looked as the greater immigration into this country indi- 





industry could produce machinery and labour-saving 
devices at sufficiently cheap cost to other manufacturing 








122 


THE ENGINEER 


Ava. 4, 1933 








industries, these industries would thereby be able to 
reduce the price of their commodities and so stimulate 
the demand for their products as to increase the employ- 
ment in their own and in other industries ? 

In ‘point of fact, this is only a statement of what is 
historically true, and it might be no inconsiderable argu- 
ment in favour of the extension of, rather than a reduction 
of, working hours in the engineering industry in order to 
make this intensified mechanisation and stimulation of the 
wheels of industry a possibility. 


Suort Time. 


In 1928, when trade was relatively good although below 
the pre-war average, there was a certain amount of short 
time in operation in the engineering industry, but to-day 
that volume is more than doubled. Of a very much 
reduced number of workpeople only 65 per cent. are work- 
ing a full normal week ; 16 per cent. are working a forty- 
hour week or less; 19 per cent. are working less than 
forty-seven hours, but more than forty hours. 

It is interesting to contrast the employment of the 
various classes of workpeople in the engineering industry 
with the volume of short time being worked by these 
classes, as in the following table :— 





Percentage on 


Classes of 
short time. 


workpeople. 


Employment in 1933 
as a percentage of 
employment in 
928. 








67- 
74:3 
60- 
70- 
75- 
107 - 
82- 


Apprentices 
Boys and youths 
Females .. 
Others 





wo Wormwa@ts@ 
oa Dae > 


Total 73- 


In the adult male class short-time working is most pro- 
nounced in the case of semi-skilled workpeople who show 
the highest percentage of employment compared with 
1928. That class also suffered most from short time in 
1928. Their higher proportion of employment in 1933 is 
therefore to some extent counteracted by short-time work- 
ing. The reason for short-time working amongst the semi- 
skilled is readily understood. They are in the main engaged 
on machine operations which can be easily distributed and 
which individually are not as a rule long jobs. The volume 
of work being much diminished by the depression, 
employers have endeavoured to spread employment as 
far as possible by resorting to short time. Some other 
occupations of a skilled character are individual jobs 
which cannot be handed over from one man to another 
and which frequently cannot be left until the next day and 
so the possibility of working short time is, with the best 
will in the world, not so great. Labourers whose numbers 
in the industry on the basis of 1928 have been reduced 
by the depression more than any other class, experience 
less short time than any other class with the exception of 
the miscellaneous group “ others,’ which includes shop 
clerks, foremen, rate-fixers, &c. 


Tue Forty-HouR WEEK. 


Having regard to the depressing circumstances pre- 
vailing, it is only right and proper that thought has been 
concentrated on ways and means of overcoming the crisis 
and securing a restoration of normal trading conditions 
and employment throughout the world. It is obvious 
that no one country can achieve a world solution. Each 
country can, however, make its contribution. Many and 
varied have been the suggested remedies. 

There are many advocates of relief schemes of various 
kinds as a palliative to unemployment. Schemes for slum 
clearance, roadmaking, bridge and dock building have 
frequently been advanced, but the fundamental of all 
such schemes if they are to be successful is that they should 
pay their way and prove to be sound economic pro- 
positions. 

Generally speaking, relief schemes have involved an 
expenditure which is out of all proportion to the amount 
of employment given, as illustrated by the following 
statement made by the Minister of Labour on November 
10th, 1932 :-— 


“ The average cost of putting a man to work on relief 
work for a year is approximately £500, or if indirect 
employment is taken into account approximately £250.” 


From December, 1920, to August, 1932, 17,640 schemes 
of relief in this country were approved. Their estimated 
cost was £191,000,000, all of which was provided by the 
taxpayer. No reduction was effected on the unemploy- 
ment figures, but an increase may have been avoided. In 
any event, however, the cost more than outweighed any 
advantage resulting from the schemes. 


* * ~ * 


Another remedy for which almost supernatural 
attributes are now being claimed is the forty-hour working 
week. This proposal has assumed international importance 
and the Trade Unions of this country have opened a 
campaign for the purpose of stimulating the demand for 
its introduction. 

* + * ad 


Considering the present existence of world-wide 
depression, it is true that the forty-hour week might be of 
more interest as a remedy for unemployment than merely 
«a social measure having the object of providing the 
employed with increased leisure. But the Federation has 
conclusive evidence that the forty-hour week would not, in 
the engineering industry at least, make any real contri- 
bution to the alleviation of unemployment. The engi- 
neering industry of this country is emphatically opposed 
to the introduction of a forty-hour week. 

A reduction of hours of work would necessarily result in 
an increase in costs of production, and whether this increase 
is paid for out of capital or whether it is placed on the 
prices of goods, industry, which depends for its markets 
on the cheapness of its products, would have no alternative 
but to devise means to counteract the effect of any com- 
pulsory reduction of hours by decreasing labour costs, 





which would probably result in unemployment rather than 
in greater employment. 

It is true that the promoters of the reduction of hours 
policy seek to equalise the ill effects of increased cost of 
production by international control; but, unfortunately, 
there is considerable practical difficulty in producing 
restrictive legislation likely on the one hand to have equal 
effect on all countries and thus to equalise the disadvan- 
tages of increased costs, or on the other hand to avoid 
interfering with the essential elasticity of industry. 

The comparative failure of the Washington Convention 
of 1919 has, in fact, shown that international legislation 
for the regulation of hours is valueless so leng as the 
restrictions it seeks to enforce can be interpreted in 
different ways by different countries.. Nor can inter- 
national legislation take such account of the great diversity 
of wages, standards of living and general economic con- 
ditions existing in different parts of the world as to ensure 
equality of opportunity in manufacture and in trade. 

* * * * 


The impracticability of international legislation and the 
deleterious effect upon trade of increased costs of pro- 
duction are two of the general difficulties in the way of 
alleviating unemployment by reduced hours of work. 
Further objections come to view, however, if the applica- 
tion of reduced hours to industry is examined in more 
detail. For this purpose the information in the possession 
of the Federation proves instructive. 

Before considering the substance of the data supplied 
by engineering firms of every size and interest in the 
industry it is as well to indicate the lines of argument upon 
which the proponents of reduced hours of work would base 
their case. Their main theme is that unemployment at 
present exists on a large scale, that there is no likelihood 
of it declining to any appreciable extent, and that it is 
therefore desirable to ration out what existing employ- 
ment there is in order that it may be shared by a larger 
number of individuals. This argument appears to assume 
(1) that mechanisation is causing unemployment which, 
in the case of engineering, has been disproved ; and (2) 
that world production has reached a maximum, which is 
absurd. World purchasing power has been dislocated 
by tariffs, war debts, reparations and currency restrictions, 
but when these cease to be issues it will soon be found that 
production lags behind demand. 

The advocates of the forty-hour week claim to increase 
employment by sharing out presently existing work, and 
suggest that the resulting higher employment will increase 
purchasing power and thus bring about an increase in 
trade. The argument that by the handing out of more 
wages the purchasing power of the nation is increased is 
fallacious. It is increased production which is the true 
basis of increased purchasing power and giving more 
wages without such increase in production is merely trans- 
ferring to a less productive source capital essential at the 
present time to industrial development and of which, 
owing to the decline in trade and investment, industry is 
being starved. If, then, production is the real basis of 
employment, to what extent does the forty-hour week 
affect it and to what extent will the forty-hour week 
create work as opposed merely to sharing it out? It 
must be noted as an unfortunate omission that the advo- 
cates of the forty-hour week make no direct claim to 
increase work. Their fundamental plan is to share it, 
but they refuse to share wages for such work as there is. 

It has already been explained that in the engineering 
industry employment in March, 1933, was only 73-3 per 
cent. of the March, 1928, figure, and that there is an 
increased use of short time of from 5-3 per cent. on forty 
hours or under in 1928 to 15-9 per cent. in 1933, while the 
percentage of workpeople on full time has decreased from 
83-4 per cent. in 1928 to 65-5 per cent. in 1933. Reference 
to the Ministry of Labour statistics confirms that short 
time in industry generally is increasing in prevalence. 
This prevalence of short time suggests that, at any rate 
to a certain extent, a general reduction of hours would 
have no effect in creating employment and, further, that 
industry is capable, when necessary, of reducing its own 
hours of work as it has continuously done without external 
interference. Short time is not worked for longer than 
circumstances demand. Industry returns to full time as 
soon as such action is justified. It is to be noted as 
regards the engineering industry that where short time 
is practised it takes the form in the vast majority of cases 
of shorter weekly hours as opposed to alternate weeks. 
It is significant that the practice of short time, in the engi- 
neering industry, was greatly intensified round about 
December, 1930 ; in fact, when the trade depression began 
to make itself seriously felt. 

The practice of short time as it already exists may be 
attributed chiefly to a decline in orders and, to a certain 
extent, to the fact that employers must keep together 
“ nucleus crews ”’ as against the possibility of a revival in 
trade. It has already been explained that as far as possible 
employers resort to short time rather than discharge their 
workpeople. The many contributing factors to the 
decline in orders such as over-taxation and loss of trade 
to the Continent owing to inability to reduce prices, 
illustrate very clearly the extreme complexity. of the 
problem of trade revival upon which it can be said with 
assurance that a mere reduction of hours would be of little 
influence. The principle underlying the forty-hour week 
is the sharing out of the man-hours per week at present 
worked in industry in a manner such as to ensure maximum 
employment; a forty-seven-hour week worked by forty 
men becoming in theory a forty-hour week worked by 
forty-seven men. 

The International Labour Office, in advocating the 
theory, states that by distributing hours at present worked 
in excess of forty a week over persons not at present in 
employment the re-employment of 20 per cent. more 
workers would be theoretically possible. Yet employ- 
ment in the engineering industry has, as already stated, 
decreased in 1933 to only 73-3 per cent. of the 1928 figure, 
and this in spite of the fact that only 65-5 per cent. of the 
employees of federated firms are working full time ; that 
15-9 per cent. are working at or below forty hours a week ; 
and that the existence of this short time, while brought 
about by the present depressed state of trade, is, to a 
certain extent, deliberately practised in order to avoid 
increasing unemployment. 

* * * * 
The average weekly hours actually worked in the engi- 





neering industry are forty-five and not forty-seven (the 
figure assumed by the advocates of the forty-hour week for 
present working hours), and this figure includes overtime. 
If a reduction weré made to a nominal forty-hour week 
actual hours of work would be reduced in ratio. 


* * * * 


The Federation’s data may be examined from two 
aspects: firstly, that concerned with the industry’s 
relationship to other British industries; and secondly, 
that relating to foreign competition. From both points 
of view it is obvious that were the forty-hour week to 
cause an increase in costs of production, and were it neces- 
sary to place any part of this increase on selling prices, 
sales would tend to diminish and employment decrease. 

The Federation’s information shows that with the pay- 
ment of the present weekly rates of wages as recom- 
mended by the International Labour Office and by British 
Trade Unions, an increase of costs, estimated at between 
10 per cent. and 20 per cent., would eventuate. Even 
with the payment of present hourly rates, which would, 
of course, result in lower weekly wages proportional to the 
shorter weekly hours, increased costs could not be avoided. 

The provision and upkeep of an increased supply of 
ma ‘inery and tools would also add to the cost of pro- 
duction, while wastage would result from the decrease of 
the mean productive period by seven hours per week, 
intensified by the continuation of unreduced overhead 
charges and the lessened power of the industry to absorb 
these charges. In the present state of industry the 
expenditure of capital which would be necessary to provide 
the increased supply of machinery and tools is not avail- 
able as remunerative return upon such expenditure is 
doubtful. Actually, mechanisation should precede, and 
not follow, the introduction of any shortened week. Such 
mechanisation as is merely a means of overcoming the 
disadvantages with regard to cost of the shorter hours 
has no favourable effect upon employment ; but mech- 
anisation, pursued in the natural course of economic 
development, is a means usually of expanding employ- 
ment. The increase of costs, which seems inseparable 
from a forty-hour week organised on the basis of artificially 
increased man power, would certainly promote unemploy- 
ment rather than employment. 

The disadvantages of the forty-hour week become even 
more evident when consideration is given to its effect on 
foreign trade. The cost to British industry of the main- 
tenance of an exceptionally high standard of social con- 
ditions in this country is notorious. Such costs, be they 
in the form of wages, taxation, rates, employment insur- 
ance, or trade restrictions, react unfavourably upon 
British costs of production, and this is especially so in the 
engineering trade, which is a finishing industry, carrying 
as pre-charges upon its production an extensive proportion 
of these costs passed on by other industries. Burdened 
with such pre-charges, the engineering industry has to 
compete in the foreign market against industries which 
employ cheap labour and are comparatively free from 
restrictions and high taxation, To meet such competition 
British industry must do all it can to reduce its production 
costs to a minimum ; otherwise export trade must con- 
tinue to diminish. 

International action—were it practicable, which it is 
not, as is evidenced by the neglect by most countries of 
the Washington Convention—might succeed in burdening 
the world in general with the increased costs which would 
result from an artificial forty-hour week. Such action, 
though it might render reduced hours in Great Britain 
more possible, could hardly be called enlightened, for 
what effect would it have but to stabilise these existing 
conditions ? 

The maintenance and increase of British export trade 
has been described elsewhere as vital to the prosperity 
of this country and the employment of its people. The 
furtherance of this object must lie in the extensive reduc- 
tion of industrial costs, to which, in engineering, an increase 
in hours of work rather than a decrease might well afford 
stimulation, the cheapening of engineering products being 
more likely to promote a new era of prosperous trade and 
greater employment than any decrease in hours of work. 
The fallacy of the forty-hour week as a remedy for unem- 
ployment has been exposed, but in fact the theory con- 
demns itself by advising the sharing of employment instead 
of its creation and by disregarding the fundamental 
relationship between costs and sales, upon which all 
employment must ultimately depend. What develop- 
ment will take place no one can tell, but so far mechanisa- 
tion has never adversely affected employment in the 
engineering industry. 








THE ASSOCIATION OF SPECIAL LIBRARIES 
AND INFORMATION BUREAUX. 


Tue tenth annual conference of the Association of Special 
Libraries and Information Bureaux will be held at Bristol from 
tember 22nd to September 25th, 1933. The meeting will be 
held in the Wills Hall, Bristol. On Friday evening, Dr. Thomas 
Loveday, Vice-Chancellor of the Bristol University, will receive 
the delegates before dinner, after which Sir Charles Sherrington, 
F.R.S., will present his presidential address. On Saturday 
morning a 8 ium on “The Planning and Editing of 
Information tins and House Journals” will include the 
following speakers :—Miss M. Pears, Mr. Norman Parley, and 
Mr. Clarkson. A paper on “ aeieoy with ges 4 in 
Chemical Abstracting,” by Professor J. C. Philip, F.R.S., 
will follow. On Saturday afternoon, at 2.30 p.m., Mr. W. L. 
Cooper, the University Librarian, will conduct the delegates 
over the Bristol University Library. On Sunday morning, 
the following papers will be presented for reading and dis- 
cussion :—‘‘ Market Research,’ Mr. W. R. Foster; “ Biblio- 
phical Work in the. Overseas British Empire,” Mr. Evans 
win; ‘Recent Developments in Equipment for Special 
Libraries,’ Mr. B. M. Headicar; ‘‘ Classification of Subject 
Titles for Engineering Periodicals,’ Mr. 8. W. Gibson. On 
Sunday afternoon, at 2.30 p.m., a visit will be made to the 
Bristol Central ramen and Mr. James Ross, City Librarian, 
will talk on ‘‘ The Work of the Public Libraries of the City, with 
Special Reference to the Library of Commerce.” | Later the 
annual general meeting will be held, when the report of the 
year’s work of the A.S.L.1.B. and reports from kindred organisa- 
tions will be presented. At the evening meeting a Wake 
will be read by Mr. H. Hi ing on “Air Survey Work : 
its Various Aspects and Uses.” ‘urther details of this con- 
ference may be obtained from the General Secretary, 16, Russell- 
square, London, W.C.1. 
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Markets, Notes and, News. 


The prices quoted herein relate to bulk quantities. 
A..comprehensive list.of prices of the materials mentioned below will 


f.o.b. steamer. 


The Continental Steel Position. 


The steady development of competition in the 
British home market from Continental steel makers is 
beginning to cause the British steel makers some 
anxiety. The latest news from the Continent is 
that the selling comptoirs of the European Steel Cartel 
are peoparert to quote special prices for finished steel 
material for delivery in England. To what extent if any 
prices are cut to other markets it is impossible to 
discover, but the officials of the Cartel declare that their 
minimum quotations for export are maintained with the 
exception of England. An appreciable tonnage of Con- 
tinental steel has been sold during the past week or so 
in this country, and it is suggested that in the case of 
semis, for which some extremely low prices have been 
accepted, the recent sales of Continental material have 
approximated 40,000 tons. The attitude of the foreign 
selling organisations towards the British merchants 
seems to be one of hostility, and so far as can be gathered 
the sale of billets, &c., is placed entirely in the hands 
of foreign organisations in this country. Considerable 
resentment is naturally felt at the attitude the Cartel 
has adopted and vigorous protests have been made to 
the Continental steel makers. It seems probable that the 
position in this matter will be reviewed during the next 
few weeks. In the meantime, however, the British 
steel industry may act in defence of its own market, 
and it is possible that further representations will be made 
to the Government. So far as the merchants are concerned, 
negotiations have been proceeding with regard to the 
absurd terms of sale which have been proposed by the 
Cartel, and the conditions which bound the merchant 
to sell only Continental steel and required him to lay 
his books open to the officials of the Cartel, amongst 
other things, appear to have been either withdrawn or 
only occasionally insisted upon. The difficulty of 
eourse, is that the Continental works are finding that 
their new sales methods are not bringing the necessary 
business to their works, and that by estranging the export 
merchants they have greatly reduced their chance of 
selling in foreign markets. With works badly in need of 
orders to keep their plant running, they have been obliged 
to break their official prices in order to make sales to 
British consumers. 

Pig Iron Prices. 

The most interesting feature in this market has 
been the increase made by the Northamptonshire and 
Cleveland ironmasters in their prices to Scottish con- 
sumers. Quotations have been advanced Is. per ton, 
making the price for Northamptonshire foundry No. 3 
61s. d/d in the Falkirk area and 64s. in the Glasgow area, 
and forge iron 63s. d/d Glasgow. Cleveland iron was also 
increased by Is. per ton, making No. 3 62s. 3d. and No. 4 
61s. 3d. in the Falkirk area and No. 3 65s. 3d. and No. 4 
64s. 3d. in the Glasgow district, all d/d consumers’ works. 
The minimum prices for Scottish iron are 67s, 6d. for 
No. 1 and 65s. for No. 3, f.0.t. furnaces, with hematite 
at 66s. and forge at 65s. d/d local consumers’ works. 
The readjustment of prices has also affected Indian iron, 
the quotations for which have been raised about the same 
extent. Little business was transacted in Scotland this 
week owing to the holiday conditions which have ruled. 
Two furnaces at the Gartsherrie works of William Baird 
and Co. have been damped down, and this brings the 
number of furnaces in blast in Scotland to five, three of 
which are producing foundry, one hematite and one basic 
iron. The holidays in Scotland have also affected business 
on the North-East Coast ; but the demand from the local 
foundries has been on a fair scale of late. One of the 
furnaces of the Cargo Fleet Iron Company, Ltd., has been 
blown out, which has brought the number operating on 
North-East Coast to eighteen. Business in hematite has 
been rather better of late, probably as a result of the 
negotiations which are proceeding between makers with a 
view to fixing minimum home prices. Naturally consumers 
are placing contracts before the advance can take place. 
On the North-West Coast also the demand for hematite 
has been more active, and there is talk of an increase in 
production in this district in the early autumn. One of 
the features of trade in this part of the country has been 
the improved demand from consumers in South Wales. 
The pig iron producers in Lancashire are finding the 
demand satisfactory, considering the large supplies of 
machinery scrap which are available. Business with some 
of the heavy engineering works has been on the up grade 
recently. 


Semi-finished Steel. 


The semi-finished steel department is probably 
the most active section of the market, and the revival 
of Continental competition in the home market is 
beginning to disturb the British producers. It must be 
admitted that the sales so far made by the Continent have 
not been at profitable prices, but, according to reports, 
a considerable tonnage has been sold in different parts 
of the country. The Continental official minimum prices 
for Great Britain are £2 gold for sheet bars and £2 Is. 
to £2 2s. for billets in the Birmingham district, and 4s. 
higher in other parts of England. Actually, however, 
business has been done in sheet bars at £4 10s. sterling 
d/d South Wales. Continental makers have also com- 
peted in the Midlands for business at a figure of £4 17s. 6d. 
delivered, against the British quotation of £5 for 500-ton 
lots. On the North-East Coast 2000 tons of sheet bars and 
1000 tons of slabs were sold at £4 10s. c.i.f. Newcastle. 
On the other hand, the British works are certainly taking 
the greater part of the orders coming on the market, and 
a number of the producers are experiencing a pressing 
demand. In South Wales the makers keep their price at 
£4 15s. for tinplate bars, and report a growing demand. 
Indian supplies of sheet bars continue to arrive with 
regularity, and are being used by the galvanised sheet 


Unless otherwise specified home trade quotations 


makers under their agreement with the Tata Iron and 
Steel Company. The British makers of sheet bars quote 
£4 15s. to over £5, according to the quantity and the dis- 
trict in which the business is transacted, and some con- 
sumers notice a tendency for prices to advance. Possibly 
the revival of competition from the Continent may check 
this movement. All the manufacturers of billets are not 
in the makers’ association, and as a consequence lower 
prices are occasionally heard of, although the position of 
the makers is sufficiently strong to keep this within 
bounds. 


Finished Steel Materials. 


Conditions in the finished steel department of 
the market have been irregular. On the North-East 
Coast there has been pressure to get forward deliveries 
before the holidays start, and some of the local steel 
furnaces have considerably increasetl their production of 
open-hearth steel. The plate mills in this district are not 
well occupied, but other finishing departments are busy. 
The constructional engineers are also well employed, and 
the mills are actively engaged in the production of rails. 
On the North-West Coast orders for steel have been received 
on a better scale than is usual at the beginning of August. 
Business in hoops has been particularly brisk, and some 
substantial orders have been taken by the Barrow mills. 
At Workington the mills are well employed on rails and 
semis, and it is anticipated that the works will be busy 
for some time to come. In Scotland work has been only 
partially resumed following the holiday break, but a fair 
tonnage of orders had accumulated during the stoppage, 
and those works which have restarted have done 
so under satisfactory conditions. The Scottish sheet 
makers were amongst the first to reeommence operations, 
as they are experiencing a good demand for the heavy 
gauges. As regards the lighter gauges, although the 
demand is less satisfactory, there have been indications 
recently of an improvement. Trading in Lancashire has 
been disturbed by the holiday conditions; but on the 
whole business is expanding. The structural steel works 
are irregularly employed, and whilst some have good 
orders on their books, others are finding conditions 
difficult. The re-rollers also are busier, and in spite of talk 
of a revival of Continental competition, are taking good 
orders for small bars. Business in special alloy steels has 
declined somewhat. The recent high level of production 
in the Sheffield district has been maintained, and, perhaps, 
after the active demand for semi-finished material, the 
busiest department of trade is that manufacturing motor 
parts. Trading in special steels has been active, whilst 
the demand for cold rolled strip has been particularly good. 


The Midlands and South Wales. 


During the past week holiday influences have 
made themselves more apparent in the Midlands, and the 
volume of business has shown an inclination to taper off. 
This is not surprising, as the activity has been maintained 
later into the holiday season than has been the case for 
many years. Although several of the constructional engi- 
neering firms complain of a scarcity of work, some of them 
are well employed. Irregularity has developed in the price 
for small bars in the Midland district, as the Continental 
producers seem to have made particularly strong efforts 
to renew their old associations there. Continental mer- 
chant bars have been quoted at £6 8s. 6d., and on at least 
one large order British firms had to come down to below 
this price, although until the last few days the general 
run of quotations for small bars was £6 15s. to £7. Busi- 
ness in boiler plates has improved somewhat, but the 
tonnage changing hands has not been large, and the price 
of £8 5s. has not been always maintained when firm business 
has been in question. The demand for colliery supplies 
is poor, and is not expected to improve until the autumn. 
Cheerful conditions rule in South Wales. The tin-plate 
manufacturers have well-filled order books, and are operat- 
ing at about 70 per cent. of capacity. Two works which 
have been idle for some time have restarted. In the 
galvanised sheet department, however, conditions are 
bad, and the export demand remains at a low level. 
The loca] steel works are busier than they have been for 
some time on the production of tin-plate bars and sheet 
bars, in spite of a renewal of Continental competition, and 
the output is going rapidly into consumption. 


Copper. 


The demand for electrolytic copper is quiet, 
although in America it is said that consumers are still 
buying on a moderate scale. The force has gone out of the 
buying movement, but notwithstanding this, the copper 
producers have held their quotation at around 9 c. 
delivered. Now and again, second-hand sellers have 
brought the price down slightly, but this figure may be 
taken as the general market quotation. In Europe most 
consumers seem reluctant to commit themselves to any 
substantial purchases, although it is generally believed 
that the stocks in their hands are low. The quotation 
in sterling has kept steady at between £41 10s. and £42, 
although on the exchange the cent value has fluctuated 
to a greater extent than is represented by this variation. 
The higher price of copper in the United States has, of 
course, been partly due to the import duty of 4 c. per Ib., 
which has been in existence for some time, but which 
until recently had little effect upon the American quota- 
tion. Apparently, however, the American producers are 
encouraged by the reduction in their stocks to endeavour 
to obtain a better price from the domestic buyer than 
hitherto. The London standard market has been on the 
easy side, owing to the decline in the volume of specula- 
tion. There seems a general inclination now on the Con- 
tinent, which uses the London standard market exten- 


are delivered f.o.t. Export quotations are 
be found on the next page. 


The Tin Market. 


Notwithstanding several adverse factors, prices 
in the tin market have remained fairly steady. There is 
not, however, the same confidence in the market that 
was apparent only a few weeks ago, and, indeed, signs of 
nervousness are not wanting. Purchases in the United 
States have been resumed by American consumers, who 
appear to have reverted to their customary practice of 
buying when the London price recedes, which they aban- 
doned for a rather headlong policy when the United 
States went off gold. Suggestions have been made that 
if the dollar exchange improves, there may be American 
re-sales, but if this were likely it is difficult to understand 
why, during the recent weeks when there was an oppor- 
tunity of making a substantial profit, some of the American 
consumers did not resort to this practice. The principal 
tin consumers in the United States are well employed, and 
it is suggested that the demand for their products is 
sufficiently strong to enable them to take care of the tin 
which they have bought. Buying from the Continent has 
continued on the quiet side, although consumers are 
believed to be bare of the metal. The statistics for July 
are somewhat disappointing, as, although the visible 
supply shows a decrease of 1970 tons to 37,690 tons, 
which had been expected, the reduction in the carry over 
in the East is only 6 tons. The latter figure is a dis- 
appointment to the market, as it had been expected that 
a substantial decline would be disclosed. 


Lead and Spelter. 


Prices in the lead market have fluctuated during 
the week, but this is not altogether surprising, since 
buying by the consuming trades has declined, as is usual 
at this time of the year. Most of the manufacturers of 
lead materials, however, are still busy, but they are under- 
stood to be well,covered for some time ahead. The fact 
that the American quotation is steady has had no more 
than a sentimental influence upon the British market. 
It is interesting to note that the American statistics are 
favourable to the extent that they show a slight reduc- 
tion in the stocks from 197,100 tons at the end of May 
to 193,000 tons at the end of June. These are rather 
belated figures, but at least they indicate that the buying 
movement has affected the stocks. The production in 
June is given as 37,727 tons, whilst the shipments were 
34,825 tons. Spelter is still regarded as being the healthiest 
section of the non-ferrous metal markets, partly because 
of the absence of attempts at price manipulation, and 
because there appears to be a continual reduction in the 
stocks held by the European producers. Following a 
meeting of the Cartel last week, it was announced that the 
penalties for over-production had been reduced, but the 
market did not appear to pay much attention to this 
fact, since it is known that the producers are closely 
watching the position as regards production and con- 
sumption, and intend to maintain a reasonable balance. 
On the London market the usual tightness in the prompt 
position was noticeable at the end of the month. There 
has been a certain amount of selling, but the market has 
shown itself able to absorb the quantities offered. 
Supplies of spelter from the Continent have not been 
heavy. Interest is being taken in the announcement that 
the erection of the refinery at Magdeburg will be pro- 
ceeded with immediately and that the work will be com- 
pleted towards the end of next year. It is believed that 
no German zinc ore need then be sent abroad for smelting 
and it is likely that the German Government will im 
a duty upon imported spelter when supplies are available 
from the new plant. 


Average Metal Quotations. 


After showing advances in each section for over 
three months, the London Metal Exchange average 
quotations indicate a decline in one department of the 
market during July. In each of the others a higher level 
of prices has again been registered. In the case of tin 
the decline is less than: might have been expected, since 
this market, during June and July, rose with unhealthy 
rapidity. It is scarcely surprising, therefore, that during 
July the average quotations show a reduction of just 
over £3 for both cash and three months. In cop 
although the market was weak during the month and 
suffered several sharp relapses in price, the average for 
July is £1 4s. above that for June in the case of cash copper 
and £1 2s. 3d. in the case of three months. The quotation 
for electrolytic has been steadier and has registered an 
advance of only 10s. 7d. Wire bars, on the other 
hand, are £1 better for July than for June. The price 
of lead fluctuated during July and the average quotation 
for shipment during the then current month worked 
out at £1 6s. 4d. above that of June, and for shipment 
in the third following month only 6s. 8d. better. Spelter, 
which is regarded as a sound market, was 16s. better for 
shipment during July, but £1 0s. 4d. better for shipment 
during the third month following. The official average 
quotations are as follows :— 





sively, to mark time until the position as regards gold 








currencies and the movement of commodity prices in the 
United States can be more clearly estimated. | 


STANDARD COPPER .. Cash.. .. £37 19 oH 
3 Months.. £38 2 
Settlement £37 19 rH 
ELECTROLYTIC COPPER a ae: he £41 19 63 
Etectrotytic WIRE Bars £42 8 6 
Best SELECTED COPPER.. niet £40 19 44 
SranpaRp TIN .. Cash. . £216 15 7 
3 Months.. £216 12 43 
Settlement £216 15 2% 
(¥ For shipment the current month £13 8 2% 
| For — the third —— 
LEaD month . £13 12 3} 
Mean £13 10 2 
Settlement £13 8 68 
{ For shipment the current month.. £17 15 108 
For shipment the third following 
SPELTER < elon 4 ti Paatatek pees £17 15 9 
Mean £17 15 10 
| Settlement £17 15. 84 
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Current Prices for Metals and Fuels. 


Makers official home trade prices, per ton, delivered buyers’ stations. 
plates and sections, 15s. 


Steelmakers : joists, 22s. 6d. ; 


TRON. 
Home. 
5 ‘ea. 


PIG 


N.E. Coast— 
Hematite Mixed Nos. .. 219 0.. 
No. 1 a BN 
Cleveland— (D/d Tees-side Area.) 
No. I a OS AA ee 
No. 3 G.M. BL cg ag oe 
NO. Shee... 2... 8 
Basic ahi an aaa Te 
MrIpLaNDs— 
Stafis.— (Delivered to Black Country Station.) 
North Staffs. Foundry AS oh eS 
on ee. eee ee el BA 
ROE RS eR ae 


Northampton— 
Foundry No. 3 
Forge nl 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanD-— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d “e 
N.W. Coast— 
d/d Glasgow 
» Sheffield 


6 
Hematite Mixed Nos. .. ‘ 6 
6 ,, Birmingham 


MANUFACTURED IRON. 
Home. 

Dye O'., 
SS. Bx 


LaNncs.— 
Crown Bars 
Best Bars 


8S. Yorxs.— 
Crown Bars 
Best Bars 


MIDLaNDs— 
Crown Bars .. je 6to 9 0 0 
Marked Bars (Stesfie.) aa Oiste-tex 
Nut and Bolt Bars 6to 8 5 0 


9 15 
10 15 


Scortanp— 
Crown Bars 
Best. . 
N.E. Coast— 
Common Bars 
Best Bars hae 
Double Best Bars 


Export. 
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OTHER STEEL MATERIALS. 

Home. 

£8. d. 

810 0.. 
915 0.. 
- oe Os. 


Sheets. 
10-G. to 13-G., f.0.r. 
14-G. to 20G., dd. 
21-G. to 24-G., d/d. 
25-G. to 27-G., d/d. 10 12 6 
The above home trade prices are for 4 ans lots and over ; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £6... 4. 
4-ton lots and up .. on} oe a Bee 
2-ton to 4-ton lots 12 AZ. .6 «< 
Under 2 tons - 1410 0.. ‘ 
Export ; £16 7s. 6d., ¢.i.f. duty paid India. 
£11 0s. Od., f.o.b. other markets 
Scandinavian Markets Free. 


Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 17 /— to 17/3 
Tinplate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) 

Medium (0-42% to 0- 60% C. Ss 
Hard (0-61% to 0:85%C.) 

” » (086% to 0-99% C.) 

» (1% C. and up).. : 
Soft (up to 25% C.), 500 tons and wor. 
100 tons ° 

Rails, Sisien 500 ton lots, f.0.t... 

» Light, f.o.t. adi smke 


5 15 

12 
2 
2 


& 6 
7 

8 

8 12 
5 0 
5 7 
8 10 
7 


10 


FERRO ALLOYS. 

2/— per lb. 
1/9 per Ib. 
Per Ton. 
£2117 6 
£197 6 
£18 17 6 


Tungsten Metal Powder 


Ferro Tungsten + 
Per Unit. 


7/- 
7/- 
7/- 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
” 6 p.c. to 8 p.c. 
” 8 p.c. to 10 p.c. 
Specially Refined .. 
Max. 2 p.c. carbon 
» 1 p.c. carbon 
0-70 p.c. carbon 
carbon free .. 


£30 0 0 
£31 0 0 
£42 10 0 
103d. per Ib. 
2/8 per Ib. 
£10 15 0 home 

£12 10 Oscale 5/— p.u. 
£18 2 6 scale 6/—p.u. 
12/8 per lb. 

5/6 per lb. 

9d. per lb. 

£225 to £230 

5/9 per Ib. 


9/- 
10/- 
12/6 


Metallic Chromium 
Ferro Manganese (per ton) 
Silicon 45 p.c. to 50 p.c. 

o 75 p.c. 40 
Vanadium 5 
Molybdenum dite ‘ 
Titanium (carbon free) 
Nickel (per ton) ; 4 
Ferro Cobalt 


” 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, August 2nd. 
CorPeER— 
Cash .. s 
Three months .. 
Electrolytic 
Best Selected Ingots, d/d Bir- 
mingham.. ea as 
Sheets, Hot Rolled 


£36 8 9% to £36 10 
£36 12 6 to £36 13 
£41 0 0 to £42 0 


£40 15 0 
£68 0 0 
Home. Export. 
10$d. 104d. 
104d. 10}d. 


Tubes, Solid Drawn (basis) . . 
»  Brazed (basis) 


Brass— 
Ingots, 70/30, d/d Birmingham £34 0 0 
Home. Export. 
9td. 9}d. 


11}d. 11}. 


Tubes, Solid Drawn, 2/1 alloy 
oo) Sime SSE. AMES 


Trn— 
0 to £214 


6 to £214 15 
9to £12 13 
9to £17 0 


RA hal bade 5 . £214 
Three months . . . £214 12 
RP ne carers eee AT 
SPELTER : ‘ . £16 13 
Aluminium Sante (British) . . £100 


FUELS. 


SCOTLAND. 

Export. 
14/- 
13/6 to 13/9 

15/- 


LANARKSHIRE— 

(f.0.b. Grangemouth)—Steam. . 
Ell.. 
Splint .. 


” ” 


” 


AYRSHIRE— 


(f.0.b. Ports)—Steam 11/3 to 11/6 


FrresHire— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 
U d Navigati 


12/6 
12/— to 12/6 





LorH1ans— 
(f.0.b. Leith)—Best Steam 
Secondary Steam .. 


11/- to 11/3 
10/9 to 11/ 
N.W. Coast— ENGLAND. 
Steams 


+ 17/6 to 18/- 
Gas Coke 


20/— to 20/6 


NORTHUMBERLAND 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


13/6 

12/6 

8/6 
11/6 to 12/6 


DurHam— 
Best Gas.. . 
Foundry Coke 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . 
NuttySlacks . 
Furnace Coke (at one 


14/6 
14/- to 16/- 


Inland. 
. 25/6 to 26/6 
.. 21/- to 22/6 
. 16/6 to 19/6 
8/- to 9/- 
7/-to 8/6 


CarpirrF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Steam Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


19/6 
19/- to 19/44 
18/9 to 19/3 
17/9 to. 18/6 
13/6 to 14/~ 
11/6 to 12/6 
20/— to 24/- 
20/— to 36/6 
15/- to 17/6 

21/- 


SwaNnsEA— 
. Anthracite Coals : 
Best Large .. 
Machine-made SbbIes. 
Nuts “a 
Beans 
Breaker Duff Rubbly Culm.. 
Steam Coals : 
Large 
Nuts 
Smalls 


35/- to 38/6 
35/- to 48/6 
37/6 to 48/6 
25/- to 30/- 
18/~to 20/6 
8/6 to 10/- 


18/- to 20/6 
18/— to 25/- 
11/- to 13/- 


FUEL OIL. 
Inland consumption; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Per gallon. 


34d. 
34d. 


Ex Ocean Installation. 


Furnace Oil ( -950 incase 
Diesel Oil... eigee bes 


Manchester ‘$toli 4d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Riviera Water Supply. 


Tue Public Health Services have been doing 
valuable work for several years past in helping villages 
and communes throughout the country to provide them- 
selves with adequate supplies of water, and considerable 
credits are granted by the State for the purpose, but the 
problem is so vast, and will necessitate so enormous 
an expenditure of money, that the programme is hardly 
likely to be completed for many years to come. The 
scarcity of water is experienced more particularly over 
large arcas in the South of France. In the case of the 
Riviera, the valleys below the Alps constitute a vast 
reservoir which can only be drawn upon at considerable 
cost, and it is proposed to utilise these supplies for Grasse 
and the neighbouring communes by constructing a dam 
at Gabres above Lake Auribeau. The dam will be 45 m. 
high, and will impound 24} million cubic metres of water. 
The town of Nice has already started upon works for 
procuring supplies of subterranean water from the valley 
of the Var. This water is bacteriologically pure and will 
supplement the ozone-treated supplies at present obtained 
from the river Vésubie. Foundations for the pumping 
station, which will send the water to a reservoir to be 
constructed on a hill outside the town 5 miles away, are 
being made of 400 concrete piles driven down through the 
waterlogged alluvial, and there will be three concrete 
tanks of 200 cubic metres capacity into which water will 
be pumped from ten wells sunk to a depth of 30 m. along 
the bank of the river. From each tank a pump will send 
water to the town reservoir through a 90 cm. main. The 
three pumps will deliver 450 litres a second, and provision 
will be made to double this quantity eventually. 


Railway Speeds. 


The claim that the speed record was beaten 
by a special train which ran from the Gare d’Austerlitz 
(Paris) to Saint-Pierre-des-Corps (Tours), a distance of 
231 kiloms. (1434 miles) in two hours on the occasion of 
the inauguration of the electrified line between Saint- 
Pierre-des-Corps and Les Aubrais (Orleans) has been 
refuted by a correspondent, who states that the speed 
record is still held by the ‘‘ Cheltenham Flyer.” This asser- 
tion is objected to by another correspondent, who affirms 
that it is difficult to make a comparison between the two 
performances in view of the fact that the transformed 
‘* Pacific ’”’ hauled seven Pullman cars weighing 450 tons 
over @ much longer distance than the English train, 
and that, moreover, the actual time was 1 h. 56 min., and 
not two hours, as stated, so that the average speed was 
119-475 kiloms. (74-19 miles) an hour. He further states 
that in an unofficial trial a few weeks ago a transformed 
“ Pacific ” locomotive, with a load of 650 tons, covered 
the same distance in 1 h. 50 min., which makes an average 
of 126 kiloms. (78} miles) an hour. 


The ‘‘ Atlantique.” 


The “ Atlantique ” was dry-docked in Cherbourg 
last week to allow of an examination by French experts 
appointed by the Courts to decide whether the ship can 
be repaired in accordance with the claims of the insurance 
companies, mainly British, who affirm that they have 
received a tender from a British shipyard to carry out 
the work at a cost of less than 100,000,000f. By the terms 
of the policy the companies have the option of repairing 
the ship if it does not cost more than that figure. The 
Compagnie Sud-Atlantique, on the other hand, desires to 
abandon the ship as a total wreck and thereby receive 
the full amount of 160,000,000f. In a report made on 
behalf of the Compagnie Sud-Atlantique, Monsieur 
Barthélemy, principal naval engineer at Cherbourg, 
concluded against the possiblity of repairing the ship, 
but when the case was heard in the French Courts the 
British offer to undertake repairs in accordance with the 
terms of the insurance policy necessitated a further expert 
examination of the hull, the result of which appears to 
be favourable to an abandonment of the ship as a total 
wreck, partly on the ground that the hull has sagged by 
something like 16in. This, however, does not end the 
matter, for the insurance companies are believed to have 
the right of a turther examination of the hull by their 
own experts. 


The Coal Problem. 


The discussion upon how far the protection of 
industries can be carried without prejudicially affecting 
national interests was continued at a recent meeting of 
the Conseil National Economique when the case for the 
coal trade was presented by Monsieur de Peyerimhoff, 
who repeated arguments in favour of compensating the 
colliery industry for the difficulty of getting coal to bank 
economically by increasing import duties on foreign 
coal to an extent that will cover the extra cost of winning 
coal in thin seams at great depths. The present system 
of quotas is not popular amongst consumers, who find that 
production costs generally are steadily rising, and they 
insist that if social and other charges cannot be reduced 
all restrictions that put up the cost of raw materials 
should be removed. There is a general reaction against 
rising prices which is observable in a reduced consumption. 
The efforts to check the falling consumption of gas and 
electricity will be futile unless the price can be brought 
down with cheaper coal. The trouble is that all industrial 
interests are so strongly organised that it is impossible 
to induce any one of them to give way for the benefit 
of others. All that the Conseil National Economique 


could do was to suggest the carrying out of international 
agreements to regulate production and arrange for a 
distribution of markets. Everyone fears to move in 
view of foreign currency fluctuations, and while most 
industries are holding out for more complete 
those that depend largely upon an export trade 
into a condition of complete stagnation. 
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British Patent Specifications. 

When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, Wo. 
at 1s. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 

INTERNAL COMBUSTION ENGINES. 
394,588. December 9th, 1932.—Insecrion Nozzuxs, A. Baj, 
16, Via Paolo Giovio, Milan, Italy. 

This fuel jet is intended to provide the optimum condition of 

spraying at all loads. The spray is supplied by a major amount 
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of fuel by the duct shown in broken lines at A. Additional 
supplies may come from the passages B and C, which are con- 
trolled by the needle valves D and These valves are held by 
the bell cranks F and springs G, and the extent of their opening 
is regulated by the adjusting screws H.—June 29th, 1933. 


394,930. March Ist, 1933.—Inszecrion Pumps, B. Bischof, 
Tobelstrasse 16, Waldheim-Winterthur, Switzerland. 

It is suggested in this specification that where a fuel injection 
pump is associated with what may be called a spring-loaded 
accumulator piston the latter piston may tend to “ flutter” 
during injection, to the detriment of the spray. This trouble is 
overcome by a gradual release of the fuel oil. The accumulator 
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piston is shown at A and the pumping piston at B. The oil 
inlet is shown at C and the discharge to the jet at D. When the 
edge E of the pumping piston uncovers the port D delivery of 
the oil starts, through the passage F, but in the preliminary 
stages it is throttled by the tapered form of the groove in the 
piston. The rate of delivery, however, steadily increases and 
prevents undesirable flutter.—July 6th, 1933. 


TURBINE MACHINERY. 
394,601. January 9th, 1933.—Nozztzes, Aktiengesellschaft 
Brown, Boveri et Cie., Baden, Switzerland. 


The nozzle passages are worked at least on the outlet side in 
correct—that is to say, rectangular—form, and with correct 
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steam guiding, out of the solid piece, in orderin this way to com- 
bine a mechanially sound construction with a technically 





which are guided in the direction of the steam passage axis. 
The nozzle passages may be placed as close together as the thick - 


ness of the interposed bridging pieces will allow. In this way 
it becomes possible to use, according to circumstances, suitable 
ordinarily wrought material, for instance, alloy steel, so that 
such guiding apparatus can be used even for the highest prew- 
sures and temperatures. The drawings represent a nozzle 
body viewed from the steam inlet side. The passages A and B 
are cut with drills and other cutting tools. The foregoing 
method of hollowing out the nozzle passages according to the 
present invention facilitates the formation of the most efficient 
shape of nozzle exit, so that the steam impinges in the most 
favourable manner upon the associated blading. Fig. 2 shows 
a somewhat different form of nozzle which on the inlet side has 
a conical cross section, so that on this side only a single milling 
cutter will be required. The nozzle = are first roughed 
out by a number of drilled holes and are subsequently finished 
smooth in the correct shape by means of suitable cutting tools 
and files. —J une 29th, 1933. 


DYNAMOS AND MOTORS. 


394,742. January 29th, 1932.—E.ecrric Motors, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2, and William McConnachie, 
of 133, Murray-road, Rugby. 

This invention relates more particularly to the well-known 
type of asynchronous motor in which the rotor is provided with 
two squirrel-cage windings, the inner winding having a high 
reactance and low resistance and the outer winding having low 
reactance and high resistance. The total torque produced by 
such a rotor is the sum of the torque produced by the individual 
windings. Once built, such a rotor offers no facilities for any 
variation in the torque characteristics, as it is impossible to 
insert reactances or resistances in the rotor circuits. The 
object of the invention is to overcome this disadvantage. At 
least one of the secondary windings is connected through slip 
rings to a resistance and/or a reactance which is adjusted to suit 
the speed-torque characteristic of the motor to a desired duty, 
but which is afterwards maintained constant during both start- 
ing and running operations. By this arrangement control can 
be obtained over the torque produced by the individual windings 
and any desired shape of speed-torque characteristic can be 
produced.—July 6th, 1933. 


SWITCHGEAR. 


394,741. January 25th, 1932.—Om Buast Evectric Crrcuir 
Breakers, International General Electric Company, Incor- 
porated, of 120, Broadway, New York, U.S.A. 

In accordance with this invention, in an electric oil break 
switch of the explosion chamber type, each phase of the circuit 
is controlled by at least three breaks in series, one of which 
takes place between contacts situated in an explosion chamber 
A, while two or more of the remaining breaks each occur between 
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a movable plug contact and a stationary hollow contact B 
which is in communication with the interior of the explosion 
chamber. With this arrangement it is possible to utilise the 
pressure developed in the explosion chamber or chambers by the 
arc formed therein on the opening of the switch to produce a 
flow of oil through the hollow contacts for suppressing the arc 
produced. The illustration shows the invention applied to a 
single-phase oi] switch with six breaks.—July 6th, 1933. 


TRANSFORMERS AND CONVERTERS. 


394,924. February 23rd, 1933.—ConTAINERS FOR OIL-IMMERSED 
Exectrica, Apparatus, The English Electric Company, 
Ltd., of Queen’s House, 28, Kingsway, London, W.C.2 ; 
Albert Thomas Chadwick and Thomas Alban Long. 

Electrical apparatus such as transformers are often oil 
immersed in sealed tanks which prevent moisture from reaching 
the insulation on windings, &c. The invention consists in form- 
ing the tank cover itself as a chamber through which the air 
passes and in which moisture from incoming air is trapped and 

condensed. The cover for the container comprises a flat plate A 

to which a domed plate B is welded, the space between the two 

plates forming the condensate chamber. The joint between the 
cover and the tank is‘ made air and oil-tight in the usual manner 
by means of a gasket. The plate A is fitted with one or more 
metal fins C, which dip into the oil and thus maintain the plate 
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at a temperature which is approximately that of the hottest 
part of the oil. The cover chamber is in communication with 
the tank by means of one or more tubes D having top covers E 
and side entry holes F. Communication with the outer atmos- 
phere is by means of the breather G mounted in the domed 
late B. Any moisture content in the air which is inhaled on a 
fall of temperature of the apparatus in the tank will, when con- 
densing, be deposited on the inner surface of the domed 
plate B instead of on the surface of the plate A, as the latter is 
maintained at the temperature of the oil. The covers E on the 
communication tubes revent drops passing into the tank, 
and the moisture is therefore collected harmlessly in the cover 
chamber. On a rise of temperature there is a tendency for this 
isture to be absorbed by warm air and carried out through the 








correct mode of guiding the steam. These nozzle p ges are 
tooled in rectangular form in heat-resisting material by drills 





breather.—July 6th, 1933. 
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394,825. A 2nd, 1932.—TRaNsFoRMERS, International 
General ic Company, Incorporated, of 120, Broadway, 
New York, U.S.A. 

In accordance with this invention, which applies more 
particularly to transformers designed to deal with low pressures 
up to 1000 volts, a special form of construction is adopted to 
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facilitate the transference of heat. In the example of the 
invention shown the iron core A carries the coils B. The trans- 
former is enclosed by the base C and the cap portion D. The 
spaces E between the coils or the iron of the transformer on one 
side and the base and the cap portion on the other are of sub- 
stantially uniform width and are filled with loose quartz sand.— 
July 6th, 1933. 


TRANSMISSION OF POWER. 


394,891. January 3rd, 1933.-ELectRIc MULTI-CORE CABLES, 
Cablon, Ltd., of Lincoln House, 296, High Holborn, 
London, W.C.1. 

The method of constructing multi-core cables described in this 
specification renders the use of a common armouring for the cores 
superfluous and at the same time relieves the conductors, the 
insulation and the sheaths of the individual cores, of the ten- 
sional forces which come into play during the pulling of the 
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cable. The lead sheaths A of the individual cables are stranded 
around a steel rope B and are pulled into the pipe C without the 
ordinary common armouring being used. The central steel 
rope may be covered by a yielding material, such as hemp, 
linen or jute, or with a covering of lead or bitumen or vulcanised 
or non-vuleanised rubber. The lead sheaths of the individual 
cables may also be provided with a yielding covering.—July 6th, 
1933. 


TRAMWAYS AND RAILWAYS. 


394,929. February 28th, 1933.—Tramcar Bogtgs, The English 
Electric Company, Ltd., 28, Ki ay, London, W.C.2, 
and W. L. Marshall, Brentor, 24, Winckley-road, Broadgate, 
Preston. 

The truck side frames of tramcars and railway vehicles are 
usually carried over each axle-box in the form of an inverted 
U, of which the sides serve as hornblocks to which thrust is 
transmitted. Height and noise may, the inventors claim, be 
reduced by carrying the truck side frames under the axle-boxes 
and omitting the hornblocks, but if, as formerly, vertical 
truck-suspension springs be used, their length is restricted 
by the low height of the truck, with consequent bad effects 
on the riding qualities.g Accordingly, they use, in conjunction 
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with a truck carried under the axle-boxes, of substantially 
horizontal suspension, springs which may be of any desired 
length. The suspension is preferably of the pendulum type, 
which employs a swinging yoke passing over and bearing on 
the top of the axle-box. Hitherto, when a truck passing over 
the axle-boxes has been supported by horizontal laminated 
plate springs, lateral flexibility has been given to each axle 
by dividing the swinging yoke into two parts, hinged together. 
It is a feature of one form of the invention that lateral flexibility 
is given by the use, one on each side of each axle-box, of quarter 
elliptic springs bearing on the ends of the yoke and serving both 
to support the truck frame and to transmit the horizontal 
thrust thereto.—July 6th, 1933. 


WELDING. 


394,756. February 18th, 1932.—ELectric WELDING AppPa- 
ratus, The British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2, and Alan 
Adair Pollock, of Croxton House, Sherbourne-place, 
Leamington Spa. 

In automatic welding heads it is necessary to feed the electrode 
wire automatically at such a rate that the length of the arc, 
and, therefore, the voltage across it, will remain substantially 
constant. This may be accomplished by making the feed motor 

d responsive to the arc voltage and the arrangement, 
according}to the invention, comprises a small D.C. motor adapted 
to operate the electrode feed rolls, and a mechanical torque- 
balancing device for the motor. A is the welding generator 
of the “ three-field winding’’ type; B is a constant voltage 
exciter, the driving motor being omitted for simplicity. Under 

operating conditions, the welding current passes through a 

stabilising reactor J to the feed roller C, and thence to the welding 

wire § to the arc D and the work E, and back to the generator. 

The feed motor F which drives the roller C has its armature 


connected in series with the generator field K and a regulating 
resistance I. The field G of the feed motor is connected across 
the are with a regulating resistance H. If the armature current 
remains constant, then the torque developed by the feed motor 
varies with the strength of the field winding G. This torque 
is balanced at one pre-arranged value by a brake drum L, 
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which is retarded by a belt or band N fixed at one end and having 

a weight W at the other end. The drum is driven by the feed 

roller shaft through a spiral spring M. It will be obvious that 

the arc voltage may be adjusted (and thereafter maintained 
constant) by altering the weight W and/or by adjusting the 

resistance H.—July 6th, 1933. 

394,773. March 2ist, 1932.—Euecrric Arc WELDING 
Macurnes, Leonard Miller, of ‘‘ Redcot,”’ Ellesmere-road 
South, Chorlton-cum-Hardy, Manchester: and Associated 
Electrical Industries, Ltd., of Crown House, Aldwych, 
Westminster. 

The type of welding machine to which this invention applies 
is that used for welding seams of relatively great length by means 
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of an electrode which is fed continuously in the form of a rod or 


seam to be welded. According to the invention, a funnel- 
shaped hopper A surrounds the nozzle B and serves for the 
reception of fluxing material, which gravitates downwards 
around the welding electrode C.—July 6th, 1933. 


MISCELLANEOUS. 


394,442. March 8th, 1932.—TuHe Manuracture OF ABRASIVE 
Materiats, Z. Hadangy, A. Bouillard and A. A. Auby, 
rue de Villiers-Neuilly (Seine), France. 

Sand paper, emery cloth, &c., are made, according to this 
invention, with an agglutinant consisting chiefly of material 
elastic at normal temperature, but which softens or even melts 
when subjected to a rise of pacer treme to about 100 deg. Cent. 
sufficiently to permit of the production of a uniform coating, and 
the securing of the abrasive grains in this coating, and which 
material becomes solidified in a few seconds, through normal 
cooling. Among the elastic bodies which may be found suitable 
for the manufacture according to this invention, the following 
may be mentioned :—Artificial rubber-like substances (oils 
treated with sulphur, for instance), certain tenacious varieties 
of pitch, such as stearic pitches (the viscous residue from the 
distillation of stearine), gutta-percha,jbalata, with or without 


N°394,442 


linseed oil according to their gelatinising power. Use may also 
be made of partially oxidised or polymerised oils, such as those 
commonly employed in the linoleum industry. These materials 
form the base of the agglutinant. In order to obtain an 
agglutinant suitable for abrasive grains of different dimen- 
sions, the agglutinant may be hardened to the desired degree 
by the addition of hard bodies, such as resins, wax, and crystal- 
line or amorphous bodies, such as naphthaline or sulphur, which 
may be fused at a temperature lower than 200 deg. Cent., and 
preferably a semi-synthetic and plastic matter having the 
advantage of a well-defined, regular and well-known quality, 
such as that obtained through the condensation of 150 parts 
of carbolic acid and 100 parts of formaldehyde in the presence 
of hydrochloric acid, kept at boiling point for three hours. 
The aqueous layer is then decanted, 45 to 120 parts of colophony 
or other natural resins are added, and the heating is kept up for 





several hours until 4 sample, upon being laid upon a glass plate, 


wire from a bobbin or magazine whilst being traversed along the. 


is seen to be perfectly transparent. A band of paper (or other 
material) A first passes over a cylinder B, which rests in a bath 
containing a suitable liquid for making the back of the paper 
waterproof. The band of paper passes over a cylinder C, which 
is situated beneath a hopper D containing the agglutinous pro- 
duct with which the front side of the paper comes in direct 
contact. The cylinder is heated by a row of gas jets E behind 
wire gauze. The heating temperature is so regulated that the 
agglutinous product contained in the hopper, is maintained in 
the required state of viscosity. A scraper F, electrically heated 
and secured to the base of the hopper regulates the quantity of 
material upon the paper band. The paper band is then passed 
along a slanting table G, the tenfperature of which is maintained 
above 100 deg. Cent. Above the table there is an agitated sift- 
ing device H containing the abrasive grains. As it is very diffi- 
cult to effect an adjustment of the sprinkling with absolute 
precision, the band is subjected upon se the table to the 
action of hammers J, which knock off the excess of abrasive 
matter.—June 29th, 1933. 


394,591. December 12th, 
Armatur- och Metallfabriks 
Sweden. 

This invention relates to improvements in plug cocks in which 

the plug and plug seatings are adjustable in tapering walls of 

the plug cock casing. The plug cock illustrated is provided with 

a spherical plug A, supported in ring seatings B, which are 

adapted to slide along the walls C of the plug cock casing. 

These walls are formed tapered with respect to the {axis of 


1932.—-Piue Cocks, Linképings 
Aktiebolag, Linkoping, 
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the plug, and, asfillustrated, taper or converge away from 
the handle. The plug is longitudinally adjustable in the casing 
by means of a bolt D, which screws into a projection on the plug. 
The plug is provided with a strap member E, which not only 
supports the ring seatings but serves to carry them along with 
the plug as the latter is moved downward by screwing in the 
bolt D. By means of the devices described uniform actuation 
of the two seatings is obtained, and the plug and seatings may be 
easily removed for cleaning or repairing.—June 29th, 1933. 








Forthcoming Engagements, 


Secretaries of Institutions, Societies, &c., desirous of having 
notices,of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Monpay To THURSDAY, SEPTEMBER 18TH TO SEPTEMBER 2IsT. 
Institute oF Metats.—Autumn Meeting in Birmingham. 

For provisional programme see page 98. 

WEDNESDAY TO SATURDAY, OCTOBER 4TH TO OcTOBER 14TH. 


InstiTUTE OF PaTENTEES.—Central Hall, Westminster, 
8.W.1. Ninth International Exhibition of Inventions. Daily. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. H. Yarr has joined the staff of Thomas Smith and 
Sons, of Rodley, Leeds, on the representative side. 

Mr. G. W. Motte no longer finds it possible to continue to 
serve as Hon. Secretary to the Overhead Lines Association, 
and the work has been taken over by Mr. E. A. Boyd, Broad- 
way Buildings, Westminster, 8.W.1. 








CONTRACTS, 


Joun Bennie, Ltd., has booked during the past few weeks 
orders for forty-seven passenger and goods lifts, and for two 
‘* Bennie ’’ super-silent patented escalators. 

C. A. Parsons anp Co., Ltd., of Newcastle-on-Tyne, have 
received from the Royal Albert Institution, La ter, an 
order for a 100 kW back-pressure turbine of the pure reaction 
type, driving a level-compounded, 105-volt, direct-current 
generator at 3000 revolutions per minute by means of gearing. 











CrysTAL Patace Scuoor or Practica, ENGINEERING.—On 
Monday, July 31st, Engineer Rear-Admiral J. Hope Harrison, 
R.N. (Ret.), presented the certificates and prizes awarded at 
the end of the summer term of the Crystal Palace School of 
Practical Engineering. ‘The Principal, Mr. Maurice Wilson, 
M. Inst. C.E., referred to the examiners’ report and stated that 
he was entirely satisfied with the progress made by each depart- 
ment of the School during the term. In his address, Admiral 
Harrison made appropriate reference to the work of the engi- 
neers who had been trained at the School, and he impressed 
upon the students now leaving the School to take aE > padirency 
work, to face the future with courage and the spirit of bold enter- 
prise. Never before, he said, had there been so much need of 
engineers who had been carefully and eo, instructed. In 
recalling many personal experiences in his own training and his 
naval career, Admiral Harrison illustrated the necessity for 
versatility and the need for engineers to take their proper place 
in the direction of affairs. He strongly advised young engineers 
to spare a few minutes each week in the perusal of technical 
journals, of which, he said, there was now such an excellent 





choice, giving matter well arranged, and presented with regard 
to all branches of engineering progress, 
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A Seven-Day Journal 


L’Atlantique. 


THe hull of the French liner “ L’Atlantique ”’ 
remains dry-docked at Cherbourg for further examina- 
tion by experts who are unable to agree over the 
possibility of repairing the ship. There appears, 
however, to be grounds for believing that the French 
court may concede the claim of the insurance com- 
panies to have the ship repaired, in which event 
Workman, Clark and Co., Ltd., of Belfast, are men- 
tioned in France as the firm which will undertake the 
repairing and reconditioning of the ship. 


The G.W.R. and Motor Transport. 


Ir is announced by the Great Western Railway 
that 330 motor cars and trailers are to be purchased, 
at a cost of £106,000, for the further development of 
its freight road services and for replacements. The 
order will include 214 cars varying in weight up to 
8 tons, 108 trailers varying in weight up to 6 tons, 
and eight small tractors. The vehicles will be used 
to strengthen existing services; to provide for in- 
creasing parcels traffic; to afford speedy collection 
and delivery services in free delivery areas, which are 
being extended, owing to the growth of housing 
estates, &c.; and to replace horses in certain areas 
and in connection with the conveyance of livestock 
to and from markets and shows. All the new cars 
and trailers will be fitted with pneumatic tires. In 
addition, 235 cars at present in use will be converted 
from solid rubber to pneumatic tires and a number of 
steel-tired horse-driven vehicles will be fitted with 
solid rubber tires for use as trailers. 


Automobile Engine Research and 
Standardisation. 


THE report of the second year’s work of the 
Research and Standardisation Committee of the 
Institution of Automobile Engineers, which we 
have just received, shows that the membership 
of Affiliated Manufacturers and Operators has been 
nearly doubled, and that the facilities offered by 
the Committee for service and technical information 
are becoming more widely known and appreciated. 
The Committee’s report on cylinder and piston wear 
has been fully dealt with in two articles which were 
published im our issues of July 23rd and 30th. An 
investigation of the wear of valves and valve seats 
is being continued and extended. Another interesting 
inquiry was that instituted into the adhesion of white 
metal to bronze. The testing of big ends is being 
continued, and arrangements have been made for 
recording the temperature of the bearing while the 
testing machine is running. The question of vibration 
insulation is being studied with the aid of a specially 
designed vibrograph. Research on corrosion and 
wear of ball and roller bearings is to be made. The 
use of duralumin for connecting-rods is being studied, 
as is also the question of oil pumping and oil consump- 
tion at high speeds. The research on piston tempera- 
tures is to be continued, and new work will include 
air-cooled cylinders and high eds of revolution. 
It has been arranged to collaborate with Dr. Stradling, 
Director of Building Research, in an investigation 
of the problem of road impact. The Committee has 
prepared a scheme for future finance in order to 
ensure the continuance of the work on its present 
scale in all branches of its activities. 


The Late Mr. A. W. Stewart. 


THE great progress made in recent years in the 
ventilating and heating of ships, railway carriages, 
public buildings, and aeroplanes, owes much to the 
work of Alexander William Stewart, the technical 
and managing director of Thermotank, Ltd., of 
Govan, Glasgow, who died in Glasgow a little over 
a week ago. Almost up to the last Mr. Stewart 
continued to take an active part in the business, 
which he founded in 1900, along with his two brothers, 
and which now has branches in many countries. Mr. 
Stewart was born and educated in Glasgow, and was 
first prizeman in naval architecture of his year. 
He spent some time under Mr. Biles, now Sir John 
Biles, at the Clydebank yard of J. and G. Thomson, 
which later become John Brown’s yard, where as 
manager of the electrical department he had much 
to do with the early application of electricity to 
ships. His own experience at sea convinced him 
of the necessity of combining heating with ship 
ventilation, which combination was an _ essential 
principle of the Thermotank system which he designed 
and developed. From modest beginnings in 1900 
the business extended, and Mr. Stewart lived to see 
his invention adopted in practically all the important 
ships of the world. During the war Mr. Stewart 
designed the Thermotank inductor, which enabled 
large volumes of poison-laden air to be dealt with 
without danger. Another invention was the punkah- 
louvre ventilator, which found application in both 
naval and mercantile ships, and in the ventilation 
of public buildings, railway carriages, and aeroplanes. 


volumes of air or gas. Mr. Stewart was a member 
of the Institution of Naval Architects, the Institution 
of Electrical Engineers, and the Institution of 
Shipbuilders and Engineers in Scotland. 


Pneumatic Tires for Farm Tractors. 


On Wednesday, August 2nd, some interesting 
trials were made at Sutton Coldfield with a farm 
tractor equipped with specially designed low-pressure 
Dunlop pneumatic tires. It was demonstrated that 
a tractor so fitted could be used equally well on the 
land or on the roads, and by employing a trailer 
could quickly transport implements, fuel, and men 
from one place to another. The wheels used were 
of cast steel. The total weight on the rear wheels 
was 720 lb., with 470 Ib. on the front wheels, including 
tires. A different pattern of tire is employed for 
each set of wheels, that for the rear wheels being 
specially designed to throw off soil and mud, and to 
remain unclogged, while the tires for the front wheels 
have a deeply ribbed tread, ensuring a steady steering 
course. Tests were made with a two-way single- 
furrow plough, with which a depth of l6in. was 
attained, there being no tendency for the tractor 
to slew towards the furrow. Other tests were made 
with a double-furrow plough and a_nine-strake 
cultivator, and served to show the non-slipping 
characteristic of the new tires. It is claimed that 
the fitting of pneumatic tires to farm tractors will 
show economies similar to those which have been 
obtained with rubber-tired vehicles for road and rail 
transport. 


Warsaw Railway Electrification Contract. 


On Wednesday, August 2nd, an official contract 
for the electrification of the main Warsaw Railway 
Junction was signed at the London offices of the 
English Electric Company, Ltd. The contract pro- 
vides for the supply and erection of a large quantity 
of railway material, comprising locomotives, motor 
coaches, overhead line equipment, and sub-station 
plant, for a 3000-volt D.C. system of electrification, 
also the financing of certain civil engineering work 
connected with the electrification scheme. The value 
of the contract is about two million pounds, and its 
successful conclusion following extended negotiations 
has been made possible by co-ordination and co- 
operation between the Prudential Assurance Com- 
pany, Ltd., the British Overseas Bank, Ltd., and the 
contractors, the English Electric Company, Ltd., 
and the Metropolitan Vickers Electrical Export 
Company, Ltd. The contract includes the supply of 
the following items :—Six sub-stations, complete 
with switchgear, transformers and rectifiers, there 
being fourteen rectifiers with a total capacity of 
29,500 kW ; supervisory control equipment for five 
of the six sub-stations; six locomotives of the 
B-+B type, each weighing 72 tons and equipped with 
four 550 H.P. motors; eighty motor coach equip- 
ments, there being four 200 H.P. motors for each 
coach; and 250 equipments for trailer coaches. 
The overhead contact line equipment will comprise 
200 kiloms. of single track equipment, about 16 kiloms. 
of sidingequipment, together with six track-sectioning 
cabins, with high-speed circuit breakers and other 
necessary auxiliary apparatus. 


Salving the Egypt's Gold. 


We have made reference from time to time in 
these columns to the success which has attended the 
technical efforts of the Italian firm, the Sorima 
Company, to salve the gold and other treasure which 
forms part of the cargo of the ill-fated P. and O. liner 
‘““ Egypt,” which was sunk off the coast of Brittany. 
On Saturday last, August 5th, the salvage ship 
* Artiglio II.”’ put in at Plymouth and landed 162 
bars of silver, 13 bars of gold, and about 15,000 
sovereigns recently recovered from the wreck. In 
all previous attempts a special form of grab was 
employed, but for the recent operations within the 
bullion room of the ship another interesting method 
has been devised and tested by Signor Mario Raffaelli, 
the chief diver. It consists of a metallic tube having 
an internal capacity about 3 cubic metres, which is 
provided with a glass end cover. The tube is lowered 
into the space and a high vacuum is then created 
within it, after which, at the precise moment directed 
by the diver, the glass is broken by a special device. 
The sudden inrush of water thus created carries some 
of the scattered coins into the cylinder. On the 
occasion of the first trial of the new apparatus on 
Thursday of last week 6000 sovereigns, several small 
bars of gold, and silver weighing over 10,000 oz. were 
recovered. The method used is certainly ingenious 
and seems likely to have further uses for salvage work 
and similar under-water recovery operations. 


Southern Railway Train Ferry Dock. 


In a Journal note of July 7th we referred to the 
three train ferries which are now being built by 
Swan, Hunter and Wigham Richardson, Ltd., at 
Wallsend-on-Tyne, for the Southern Railway Com- 
pany’s new cross-Channel train ferry service between 
Dover and Dunkirk. The announcement is made 
that work will shortly be begun on the train ferry 
dock at Dover, the contract for its construction having 
been awarded to Edmund Nuttall, Sons and Co. and 





More recently he interested himself in the design and 
production of an axial flow type of fan for large 





John Mowlem and Co. (Joint), Ltd. It will be built 








on the site to the north-west of the Admiralty Pier, 
and adjacent to the tidal harbour entrance. The dock 
will be constructed in concrete and its length will be 


415ft. and its breadth 72ft. There will be two gates 
of the ‘‘ Box”’ type, and in order to facilitate the 
easy ingress and egress of the boats, a pile jetty with 
a length equal to that of the train ferry, about 362ft., 
will be built. The maximum difference in water level 
which must be provided for is 25ft., and it is under- 
stood that the capacity of the pumping plant will be 
such as will permit of a train ferry being berthed in 
30 minutes, even under the most unfavourable water 
level conditions. The dock will be further equipped 
with an electrically operated lifting bridge, 60ft. 
long, which will carry two sets of railway tracks, 
designed to register with the tracks on the deck of 
the train ferry. As ground for train marshalling and 
rolling stock storage will be needed, it is proposed to 
prepare a site for this purpose by reclaiming an 
area in front of the Clarence Quay. The whole of the 
work will be carried out under the supervision of 
Mr. George Ellson, M. Inst. C.E., the civil engineer 
of the railway company. 


A Business Forecast. 


THe Business Barometer and Trade Forecast, 
issued by the Federation of British Industries for the — 
third quarter of the year, is concerned mainly with 
an analysis of President Roosevelt’s new policy, and 
its probable effect on British industry and the future 
of world trade. A forecast is made that the policy 
on which the United States has embarked as an 
experiment may well have even more momentous 
consequences for world trade than the trade policies 
which have been associated with political happenings 
in Russia, Italy, and Germany. Reference is also 
made to the fact that on two previous occasions, 
when Great Britain had touched the bottom of 
depression as regarded her domestic trade, sustained 
recovery was postponed by financial breakdowns 
which occurred outside her territory. The present 
upturn in business, the Trade Forecast remarks, 
is even more marked than the two previous ones, and 
since it is not confined to this country should continue 
to make headway, despite the many unfavourable 
influences still operating. It is likely, however, to 
be confined mainly to the home section of our trade 
for the present, since the new wave of currency 
instability started by President Roosevelt’s policy 
cannot fail adversely to affect our export trade. 
Indeed, should there be any further substantial 
depreciation of the dollar, special steps may require 
to be taken to control the inflow of foreign manu- 
factures if the improvement of our home trade is not 
to be interfered with also. Besides, advantage of the 
present period of currency instability is being taken 
by many of our competitors to manipulate their 
currencies to our disadvantage. 


An Oil-Electric Rail-bus Demonstration. 


On Thursday afternoon, August 3rd, by the invita- 
tion of Sir W. G. Armstrong, Whitworth and Co., 
Ltd., we took part in a demonstration trial of the new 
95 B.H.P. light sixty-seater streamlined oil-electric 
rail-bus, which by the courtesy of the L.N.E. Railway, 
took place between King’s Cross Station and Hertford 
North. The outward run of 19} miles was made non- 
stop. On the return journey three halts were made at 
the intermediate stations in order to show the smooth 
braking and the rapid acceleration of the vehicle. As 
the rail-bus was fully described and illustrated in our 
issue of July 7th, we will only refer to a few character- 
istic figures which were obtained on the run. On the 
outward journey the time allowed was thirty-six 
minutes, and thirty minutes were taken; while on 
the inward journey, allowing for stops at three 
stations, the run was made in thirty-four minutes, 
thirty-seven minutes being the time allowed. The 
fuel consumption was 5-45 gallons, which works out 
at 7-15 miles per gallon and a cost of fuel per mile of 
0-63 pence. A large company of railway engineers 
and representatives of overseas interests took part 
in the demonstration trials, and it is very satisfactory 
to learn that as a result of Thursday’s performance a 
contract has been placed by an overseas railway for 
two units of a capacity equal to that of the demon- 
stration vehicle. Several other inquiries are at 
present being dealt with, which, it is hoped, will 
shortly lead to more orders being placed. 


Italian Atlantic Flight. 


Ir is highly unfortunate that the magnificent 
formation flight across the Atlantic of the Italian 
machines under the command of Marshal Balbo 
should have been marred by an accident to one 
machine. As we go to press we learn with relief that 
no one was killed, and that the four occupants of the 
plane suffered only slight injuries. Marshal Balbo 
led his three squadrons into the air at 8.45 a.m. 
(B.S.T.) from Shoal Harbour, Newfoundland, and 
the crossing to Horta, in the Azores, finished at 
7.25 p.m. on the same day, Tuesday last, August 8th. 
It was in the take-off for the flight thence to Lisbon 
that the accident occurred. The cause is reported 
to have been engine failure, and the machine cap- 
sized. Three other machines are also waiting at the 
Azores. The remainder landed on the Tagus early 
on Wednesday afternoon. 
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Technical Design of High Masonry Dams. 


By IVAN E. HOUK.* 


No. 


II. 


(Concluded from page 106, August 4th). 


CoNncRETE TEMPERATURE CHANGES. 


ONCRETE temperature changes which must be 
considered in the design of high masonry dams 
are produced by two causes. First, the generation of 
chemical heat during the setting period, and secondly, 
the seasonal variations in air and water temperatures 
which occur at the faces of the dam after the setting 
heat has been dissipated, the contraction joints 
grouted, or closing plugs poured, and the reservoir 
filled. As a general rule, the effects of setting heat 
increase in importance, and the effects of seasonal 


the base and the installation of numerous drains at 
the foundation level. 

Thus far no satisfactory information has -been 
secured regarding the proportion of the total hori- 
zontal base area on which the measured uplift 
pressures act. All that is known is that they cannot 
act on more than the full area. Taking the conserva- 
tive position that the observed uplift pressures may 
act on the full base area the results of the measure- 
ments so far made show that for design purposes 
the assumed uplift-pressure intensity curve should 
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temperature variations decrease in importance as 
the size of the dam increases. Effects of setting heat 
are of primary importance in the case of an unusually 
massive, curved structure like the Hoover Dam, while 
effects of seasonal temperature variations are of 
primary importance in the case of a comparatively 
thin arch structure like the Horse Mesa Dam. 

In the case of comparatively thin dams little 
difficulty is ordinarily involved in dissipating the 
setting heat before it becomes necessary to grout the 
contraction joints and fill the reservoir. However, 
this is not true in the case of massive structures. 
Naturally, if a portion of the setting heat remains 
in the concrete at the time of grouting, the tempera- 
ture drop which will accompany the remainder 
of the dissipation must be taken into account in 
the stress analyses, in addition to the temperature 
drop which will be caused by seasonal variations in 
air and water temperatures at the faces of the dam. 

The magnitude of the rise in concrete temperature 
caused by generation of setting heat depends on the 
proportion and properties of the cement used and 
the opportunity for dissipation of heat during the 
curing period, the latter being the much more variable 
factor. Actual measurements have shown that the 
temperature in the centre of a concrete dam may 
rise as much as 70 deg. Fah. However, the average 
rise, calculated transversely across the dam from 
face to face, seldom exceeds about 50 deg. at any 
elevation. A summary of actual measurements 
of the effects of setting heat on concrete temperatures 
was published in Western Construction News for 
August 10th, 1931.’ 

Fig. 1 shows curves of concrete temperature range 
for use in designing arch dams of different thickness, 
assuming setting heat effects to be entirely dissipated 
before grouting. The curves were determined for 
full reservoir conditions, so that the calculated 
temperature stresses can be added directly to the 
full load stresses. The curves are based on a compila- 
tion and study of all available measurements of 
concrete temperature changes caused by seasonal 
temperature variations at the faces of the structures.® 


Uriirt PRESSURE. 


Measurements of uplift pressure at existing dams 
have shown conclusively that so far as foundation 
levels are concerned, uplift forces should never be 
ignored in designing straight or curved gravity dams 
where the entire water load, or the principal part 
of the water load, must be carried by gravity action, 
even though the plans may specify thorough grouting 
of the foundation rock along the upstream edge of 





* Senior Engineer, Bureau of Reclamation, Denver, Colo. 


7“ Setting Heat and Concrete Temperature,” by Ivan E. 
Houk, West. Constr. News, August 10th, 1931, pages 411 to 415. 


®“ Temperature Variations in Concrete Dams,” by Ivan E. 
= West. Constr.,.News, December 10th, 1930, pages 601 to 
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not be less than one-fourth uplift or more than 
two-thirds uplift. The expression “ one-fourth 
uplift ’”’ is used to mean uplift-pressure intensities 
varying as a straight line from one-fourth of reservoir 
pressure at the upstream edge of the base to tailwater 
pressure at the downstream edge. The expression 
** two-thirds uplift ” has a similar meaning. 

Since the measurements at existing dams usually 
show comparatively low uplift pressures at the posi- 
tions of the drains, the best assumption for design 
purposes probably is that the uplift pressures vary 
as a straight line from full reservoir pressure at the 
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value which was used in designing the Owyhee Dam. 
Such a value will give approximately the same results 
as the two-thirds uplift assumption mentioned above, 

Fig. 2 summarises the maximum uplift pressures 
observed at foundation levels of existing masonry 
dams constructed on rock foundations. Uplift 
pressure intensities are shown as percentages of 
total head, the total head being the height of the 
reservoir water surface above tailwater surface, or 
above the base of the dam where the base is above 
tailwater. The positions of measurements with 
respect to the upstream edge of the base are shown as 
percentages of the total base width. Lines represent- 
ing the Owyhee uplift assumption and the one-third, 
one-half, two-thirds, and full uplift assumptions, 
defined above, are shown on the diagram. 

Comparatively few measurements of uplift pressure 
have been made at horizontal construction joints in 
masonry dams. Such measurements as have been 
made show either a complete absence of uplift pressure 
or only very inappreciable pressures under compara- 
tively high heads. Consequently, for purposes of 
design, it seems safe to conclude that assumptions 
of uplift pressure applicable to foundation levels 
are more than ample for horizonta! construction 
joints above the base. 

EARTHQUAKE EFFECTS. 

Investigations of the effects of earthquake shocks 
on the design and stability of masonry dams, made 
in Japan and America during the last few years, have 
shown that such effects should be considered in 
earthquake regions, but that the necessary alterations 
in design will not be of great magnitude. In pre- 
liminary design studies for a 375ft. Pine Canyon Dam, 
to be constructed near Pasadena, California, it was 
found that an increase in volume of about 9 per cent. 
was sufficient to allow for earthquake effects.? These 
studies were made on the basis of an earthquake 
shock having a horizontal acceleration equal to 
one-tenth of gravity and a period of vibration of 
one second, an intensity which was also assumed in 
the design of the 220ft. Madden Dam, now under 
construction in the Panama Canal Zone.’° Stress 
analyses for Madden Dam showed that the occurrence 
of the assumed earthquake will increase the stresses 
at the upstream edge of the base of the maximum 
section about 15 per cent. when the reservoir is 
empty, and will increase the stresses at the down- 
stream edge of the base about one-third when the 
reservoir is full. 

A mathematical study of the effect of reservoir 
water pressure on the stresses and stability of masonry 
dams during earthquakes was published in the 
“* Proceedings’ of the American Society of Civil 
Engineers for November, 1931.1! This study showed 
that the influence of the dynamic action of the water 
is neither excessive nor negligible. 


Hieu Masonry Dams In THE UNITED STATEs. 
Table I. gives general data and principal dimensions 





for the thirteen masonry dams in the United States 


_ All foundations drained except 
at OESTER, NEYE and 
WILLWOOD dams. 
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—o—- AMERICAN FALLS, IDAHO. Columnar 
basalt, grouted. 
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-x---x- BRULE RIVER, WIS. Shattered greenstone 
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grouted. 
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~---w-ARIEL, WASH. Andesitic agglomerate, 
grouted. 
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upstream edge of the base to some proportion of 
reservoir pressure at the positions of the drains, 
then as a straight line to zero or tailwater pressure 
at the downstream edge of the base ; and that these 
pressures are applied to the full horizontal area. 
The proportion of reservoir pressure assumed at the 
positions of the drains should be varied in accordance 
with the character of the foundation rock. However, 
it seldom, if ever, will be necessary to place the value 





at more than one-half of the reservoir pressure, .a 








80 90 100 


Distance from Upstream Face of Dam in per Cent of Base Width 
Fic. 2—OBSERVED AND ASSUMED UPLIFT PRESSURES 


having maximum heights of more than 300ft. 
Table II. gives detailed design data for the same dams. 





® “ Design of Gravity Dam in San Gabriel Canyon to Resist 
Earthquakes,” by S. B. Morris and C. E. Pearce, Bull., Seis. Soc. 
of America, September, 1929, pages 143 to 155. 

10 “ More Water for the Panama Canal,’’ by E. 8. Randolph, 
Civil Eng., May, 1932, pages 283 to 288. 

11 ** Water Pressures on Dams during Earthquakes,” by H. 
M. Westergaard, ‘ Proc.,” Am. Soc. C.E., November, 1931, 
pages 1303 to 1318. : 
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Columns in the latter table show the kind of founda- 
tion rock, cement content, maximum cantilever 
and arch stresses, method of stress analysis, spillway 
data, uplift provisions, sliding factors, ice pressures, 
and so forth. 

The dams are listed in the tables in the order of 
maximum height, beginning with the 747ft.. Hoover 
Dam, now under construction on the Colorado River 
near Las Vegas, Nevada.'2 The remaining twelve 
are allcompleted. Twelve of the thirteen are situated 
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300ft. Pine Canyon Dam, a 329ft. gravity dam now 
under construction near Pasadena, California, is not 
included in the tables, Five of the dams listed in the 
tables have held the record of being the highest dam 
in the world. Shoshone Dam held the record from 
1910 to 1915; Arrowrock Dam, from 1915. until 
the 362ft. Schraeh Dam was completed in Switzerland 
in 1924; Pacoima Dam, from 1928 to 1930; Diablo 
Dam, from 1930 to 1932.,;, and, Owyhee Dam, from 
the time of its completion to date. Owyhee Dam 





California ; Pardee Dam, by the East Bay Municipal 
Utility District, Oakland, California ; O’Shaughnessy 
Dam, by the; City and County of San Francisco, 
California ; Exchequer Dam, by the Merced Irriga- 
tion District, Merced, California; Ariel Dam, by 
the Electric Bond and Share Company, New York 
City ; Kensico Dam, by the City of New York; 
and Horse Mesa Dam, by the Salt River Valley 
Water Users’ Association, Phoenix, Arizona, <A 
number of the dams are shown in engravings 











TasLe I.—General Data and Dimensions of High Masonry Dams in the United States (Including all Dame More than 300ft. High). 

















| (7 afta [Bal els hese age ow | fog of) as fooses 
| 3 gh. 21218) 2 ete Pe lees a) fers 
Name of dam. Situation, nearest Rivror | 84) 2 fo EPR hey F ees So \|Sge2| eg) bs | es Remarks. 
town and state. creek, me 5 a = | oa! geet g ke 2 3 = ; $ cd as g & & c) 
S Ay pw ee 35 & 
| r=) a | s | —- =a | g om a > © | 
2 ! ates ty pabuel cerpot: a BA OBST Samay wee er { | 
| ft. | ft. | ft. | ff ft. | ft | 1000] 1000 | sq. mi. 
} } } jeu.yd.| af. 
Hoover.. .. .. ..| Las Vegas, Nev. Colorado 1936" 2 | OG. C. | 747 | 45 | 650 | 1,180 1,180 | 500 | 3,400 | 30,500 | 176,000 | Under contract. 
| | | 
Owyhee. . ..| Owyhee, Ore. .. Owyhee 1932 I. | C.G. C. 421 | 30 | 255 | 528) 820} 500; 550/| 1,120% | 11,000 | Gravity tangents at ends of 
; | 3 | | upper arches. 
Diablo .. ..| Seattle, Wash... Skagit .. 1930. —-?P. C.A. C. 389 | 16 | 140 588 1,180 | 390 350 | 90 1,100 | Gravity overflow sections at 
| | | | ends. 
Pacoima Los Angeles, Cal. Pacoima 1928 F.C. O.A.| C. | 372 | 10-4] 100 | 640| 640] 336 | 225 12 28 | Spillway tunnel at end of 
} } } | dam. 
Pardee .. Valley Springs, Cal... -| Mokelumne... 1929 W.8. | C.G. Cc. 358 | 16 | 241 | 1,327 1,337 | 1,200) 618 222 600 | Spillway at saddie south of 
| } | } } | dam. 
Arrowrock .| Boise, Ida. Boise 1915 I. C.G. | R.C. | 351 | 15-5 | 223 (1,100 |1,100 | 672 585 | 280 2,230 | Spillway in cut at north end 
} | | | | | of dam. 
O'Shaughnessy ..| Oakdale, Cal. Tuolumne ..| 1923 |I.and| C.G. CO. | 344 | 15 298 | 605; 605| 700| 398; 206 459 , First development; ulti- 
| WS. | } } } | | mate height 430ft. 
Exchequer ..| Merced, Cal. Merced. . 1926 I.and| C.G. C. 333 | 12 223 607 943 675 | 396 | 278 1,054 | Gravity overflow sections 
i at ends. 
Shoshone .; Cody, Wyo. Shoshone 1910 L& A. R.C 328 | 10 108 | 200 200 165 | 79| 457 | 1,470 | Spillway tunnel north of 
| | | } } | dam. 
. | * ; } | | | | 
Ariel ..| Ariel, Wash. Lewis .. i931. P. | OA. CG. ! 313 19-5 93 | 728/1,250| 396| 307| 4004 | 733 | Gravity tangent and over- 
| i j | | flow section at west end 
, | | of dam. 
Kensico ..| New York, N.Y. Bronx .. 1916 W.S G. C.C. 307 | 28 235 | 1,630 | 1,843 —— 900 | 117 | 22 | Spillway in gully east of 
| | dam. 
Elephant Butte .. | Engle, New Mex. Rio Grande.. 1916 I. G. R.C. 306 | 18 228 1,134 | 1,674 “= 619 2,638 32,000 | Spillway at saddle west of 
| | | dam. 
Horse Mesa. . Phoenix, Ariz. .. Salt 1927 P. A. Cc. 305 | 8 43 | 530 670 | 251 147| 245 | 6,000 | Gravity overflow section at 
north end. ° 
/ | } 
1 Estimated. * All purposes mentioned. * Including 405,000 acre-feet of dead storage. * 220,000 acre-feet in upper 65ft. of reservoir. * I., irrigation; F.C., flood control; W.S., 
sti icipal water supply ; 8.C., silt control ; P., powerdevelopment. ¢ G., gravity ; C.G., curved gravity; A., arch; C.A., constant angle arch. 7 C., concrete; C.C., cyclopean 





d or 
concrete ; R.C., rubble concrete. 


Max. 


® Including gravity tangents, also spillways if ogee sections at ends of dam. 


Taste II.—Design of High Masonry Dams in the United States. 


Spillway data. 











Foundation bbls. cant. comp. Max. | Method Uplift provisions | Sliding Ice 
Name of dam. rock. | cement |—___---—-|_ arch of j————-- / and protections. | factor. | pressure Remarks. 
per comp.‘ janalysis® | Number Total Free- 
cu. yd. | Empty.) Full. |. Type. and size. | max. cap. | board.® | 
tons per | tons per | tons af sec. ft. ft. Tons _ 
aq. ft. | sq.ft. | sq. ft. ; lin. ft. 
U U YA. | 
Hoover .. Andesitic. tuff} 1-1 33-5 37:0 34-5 T.L. | Side chan. 2, each | 335,000 3 Found. and dam 0-66 None | 16’ by 100’ drum gates on 
breccia and incl. 400’ long grouted and spillways, tan. and rad. 
mn shaft drained joints 50’ apart, grouted 
U LA. 
Owyhee . Glassy rhyolite| 1-06 25-6 25-8 47-7 T.L. | Vertical) One 40,000 3 Found. and dam 0-65 None _ 12’ by 60’ ring gate on 
shaft grouted and spillway. Rad. joints 
drained, } uplift 50’ apart, grouted 
E.C. at drains 
Diablo. . . Gneiss 1-05 - . 47-2 A, Ogee 2, total net; 128,000 Found. grouted and — - 18’ by 20’ Taintor gates 
crests length drain on spillways. Rad. joints 
400’ 75’ apart, grouted. 
Stresses include water 
LA. soaking effect 
Pacoima . Granite .. 1-04 - 36-0 AC. Tunnel 15’ diam. 10,000 Found. and rad. —— None | Tunnel is 65’ below crest 
¢. | joints grouted of dam. Rad. joints 50’ 
| a , beginning 40’ 
ft D. above rock 
Pardee -| Diabase . . 1-00 25-2 35-6 G. Ogee 1, 847’) 120,000 i uplift, found. and; 0-68 - No spillway gates; rad. 
crest long dam grouted and! joints, 37}’, 75’, and 
U D drained 150’ apart 
Arrowrock .. . Granite .. 1-073 24-5 38-4 G. Side chan. | 1, 372’, 40,000 Found. grouted a “= 6’ by 62’ drum gates on 
| long and drained, conc. spillway ; rad. joints 25’, 
U D drained 50’ and 150° apart 
O'Shaughnessy .. Granite .. 25-0 27-5 G. Syphons..| 18, 4’ by} 20,000 |¢ uplift, found; — -~ Rad. joints 100’ apart 
10’ grouted and) 
drained, conc. 
D ined 
Exchequer .. Diorite, ande-| 0-82 - 38-2 G. Ogee 2, each’ 70,000 3 Found. grouted and) — None | 14’ by 24’ plate steel ate 
site, tuff, and) crests 168’ long! drained, conc.) ates on spillways. d. 
diabase drained joints 25’ apart, not 
D grouted 
Shoshone .| Granite... | 1-00? 33-5 9-4 A.C. | Unlined | 20’ by 20’! 30,000 = Spillway uncontrolled 
D C. tunnel | 
Arie] .-| Andesite and) 1:00 40-3 45-5 T.L. Ogee 1, 166’ net) 100,000 5 | Found. grouted and - None | 4 30’ by 39’ and 1 30’ by 
| basalt } crest length | drained, } uplift) 10’ Taintor gates, 2’ 
at drains’, } up- radial slots 30’ apart 
. U lift in arch section) . 
Kensico -| Schist, lime-/ 0-733 | 19-5 31-6 -- G Waste weir} 50’ long . .| —— 10 # uplift, found. 0-67 23-5 | Transverse joints, 79’ apart 
stone and routed, vert.| 
gneiss | | rains near up- 
j U D stream face 
Elephant Butte..| Shaleandsand-| 1-00 17-4 28-3 G Ogee l crest {| 33,000 Found. grouted and) 0-64 | None | Tunnels controlled by cyl- 
stone | crest and | 275’ long ;} drained,..con. | | inder gates. Trans. joints 
4 tunnels 4 10’circ.| drained, # uplift 50’ and 100’ apart 
| -t Is | 
Horse Mesa .| Rhyolite -| 1-00 _ 46-8 46-8 T.L Ogee 2, total net) 150,000 0 Full uplift in ten-- — None | 23’ by 27’ Taintor gates on 
| crests length | sion areas, found. spillway ; 5 keyed joints 
243’ grouted and 2 4’ slots, heavy 


1 Sand cement containing 55 per cent. Portland cement. ? 25 per cent. of volume 25-200 pound cobbles. * 27 per cent. of volume large stones. 
A., arch analysis, neglecting cantilever action; A.C.C., arch and crown cantilever method ; G., gravity analysis, neglecting arch action ; U, at upstream face ; 
* At time of maximum spillway discharge, not including parapet. 


intrados at abutment ; E.C., extrados at crown. 


in Western United States; four in California, two 
in Washington, and one each in Oregon, Nevada, 
Idaho, Wyoming, Arizona, and New Mexico. Kensico 
Dam, built about fifteen years ago to store water 
for New York City, is the only dam east of the Rocky 
Mountains which has a maximum height exceeding 


reliminary works at the Hoover 
and other drawings of the dam 





12 A detailed description of the p 
Dam site, together with secti 








itself, will be found in our issues of December 9th and 16th, 
1932.—Ep. Tue E. 





} 


rein. near abuts. of upper 
arches 











may lose the record to the 446ft., curved gravity 
Sautet Dam, now under construction in France, 
before Hoover Dam is finished. Hoover Dam, when 
completed, will probably hold the record for many 
years to come. 

Hoover, Owyhee, Arrowrock, Shoshone, and 
Elephant Butte dams are Bureau of Reclamation 
structures. Diablo. Dam was built by the City of 
Seattle, Washington; Pacoima Dam, by the Los 





Angeles County Flood. Control District, Los, Angeles, 





« Tons per square foot. 5 T.L., trial load ; 
D., at downstream face ; I.A., 


? At grav. abut. C, by. cylinder formula. 


on page 138 and also on. page 104 ante. 

The maximum keights given in Table I. are 
distances from the lowest points in the foundations 
to the tops of the parapet walls in most cases. How- 
ever, unusual conditions were not considered in 
calculating the heights. For instance, the maximum 
height of 421ft. given for Owyhee Dam does not 
include the 115ft. depth of concrete shaft which 
extends vertically into. the foundation in order to 
provide an adequate cut-off at the position of a fault. 
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A study of the maximum stresses given in Table II. 
shows that a unit stress of 30 tons per square foot, 
416 ib. per square inch, is exceeded in all dams 
except Elephant Butte. A unit stress of 45 tons per 
square foot, 6251b. per square inch, is exceeded 
in the case of four dams, the Owyhee, Diablo, Ariel, 
and Horse Mesa structures. The stress of 47-7 tons 
per square foot, 662 lb. per square inch, given for 
the Owyhee Dam, is the highest in the table. 

Maximum arch stresses given in Table II. are 
horizontal stresses acting in directions parallel 
to the edges of the arches. Maximum cantilever 
stresses are inclined stresses, acting in directions 
parallel to the slopes of the faces, except in the case 
of the Shoshone and O’Shaughnessy dams. The 
stresses shown for the latter are for the ultimate 
development to a height of 430ft. The maximum 
stress of 27-5 tons per square foot at the down- 
stream face would correspond to about 44 tons per 
square foot in a direction parallel to the downstream 
slope. The maximum cantilever stress of 33-5 
tons per square foot at the downstream face of the 
Shoshone Dam would not be appreciably altered by 
revised calculations, since the slope of the down- 
stream face is comparatively steep above the stream 
bed and practically vertical below. 

The maximum arch stress of 9-4 tons per square 
foot given for Shoshone Dam was computed by the 
cylinder formula. This stress would probably be 
doubled if computed by accurate formule for arch 
action such as were used in the case of the Pacoima 
Dam. Maximum stresses were determined by the 
trial load method in the case of Hoover, Owyhee, 
Ariel, and Horse Mesa dams; by the usual gravity 
method in the case of Kensico and Elephant Butte 
straight gravity dams ; by the usual gravity method, 
ignoring arch action, in the case of the Pardee, 
Arrowrock, O’Shaughnessy, and Exchequer curved 





gravity dams; by elastic arch formule, ignoring 
cantilever action, in the’case of the Diablo arch dam ; 
and by the arch and crown cantilever method in 
the case of the Pacoima and Shoshone arch dams. 

The arch and crown cantilever method, which was 
developed several years ago and which is still used 
by some engineers, is essentially a simple form of 
the trial load method. It assumes a uniform load 
on each arch and divides the total load between 
the two systems of elements, so that the calculated 
deflections at the crowns of the arches agree with 
the calculated deflections of the crown cantilever. 
This method has been found to be fairly satisfactory 
in the case of arch dams built in symmetrical V-shaped 
canyons. 

The terms “‘ one-half uplift,” ‘‘ two thirds uplift,” 
and so forth, used in the column headed “ Uplift 
provisions and protections,” Table II., are explained 
in the preceding discussion, under the heading 
“‘ Uplift Pressure.”’ 


Sources oF INFORMATION. 


The data given in Tables I. and II. were assembled 
from a number of sources, some published and some 
unpublished. A number of the drainage areas were 
taken from the stream flow records published in 
the United States Geological Survey Water Supply 
papers. However, most of the items of information 
included were taken from articles published in 
Western Construction News, Engineering Record, 
Engineering News, Engineering News-Record, and 
the ‘“‘ Transactions” of the American Society of 
Civil Engineers. Different articles describing the 
same dam often contain conflicting data. In such 
cases the available information has been reviewed 
with unusual care and a special effort made to include 
only the most accurate data. 








Organising an Information Service. 


By ERIC N. SIMONS. 


HE constant stream of first-rate technical 
information published nowadays makes it 
more and more difficult for the engineer or the tech- 
nical man actively employed in industry to keep 
abreast of his subject by his own unaided efforts. 
Even the most lavish journal subscription list com- 
piled by himself or his employers is inadequate to 
provide him with complete details of what is pub- 
lished. In fact, the more journals that find their 
way to his desk each week, the less, in view of the 
activities that take up his time, is the likelihood that 
he will acquaint himself with their contents. The 
formidable pile appals him, and he tosses them aside 
to be read “ when there is time,”’ which there never 
is. The upshot is usually a concentration on one 
favourite periodical, which is conscientiously 
thumbed, and complete indifference to the rest. 
(I write here of the practical working engineer, not 
of the research worker or consultant.) 

Now, however excellent the journal that he favours, 
it is obvious that it can only choose from the enormous 
mass of material on any special subject, and the 
choice made is bound to differ in greater or less 
degree from that which the engineer would make 
himself, were he able, and it is a choice based on 
what the journal feels to be the needs of the majority 
of its readers. In view of the immense field they 
have to cover, it is amazing how effectively the good 
technical journals cover it. But with the best will 
in the world, there is much they must inevitably 
omit or miss that would be of value to a specialist 
in a particular field. Thus, THe ENGINEER might 
very well review developments in alloy steels, yet 
pass over as of minor interest a modification in 
heat-treatment of one particular steel that would 
mean @ great deai to the producer or user of similar 
steel. ts: 

Nor is this all. If an engineer is to be in close 
touch with his industry, he must know what is being 
done by workers in Germany, in France, in Russia, 
in Switzerland and Japan. The engineer is unusual 
if he knows languages well enough to read at sight 
technical matter in more than one language other 
than his own. 

Tf a decided attempt is to be made to meet the 
requirements of engineers in these directions, it 
must be appreciated that the advantages are not 
theoretical, but practical. It is hoped to indicate 
some of these advantages in the course of this article ; 
but first the point must be clearly made that such 
advantages are real and are the essence of the scheme. 
Nobody in these bitter days is prepared to spend 
money and time merely to “ improve the minds ” of 
the engineers he employs. If an Information Service 
is to be inaugurated, it must justify itself by directly 
practical results. 


ABSTRACTS. 


There are a number of institutions and organisa- 
tions that provide for their members a bulletin of 
abstracts of technical information bearing on the 
special fields they cover. These are valuable, and, 





on the whole, admirably done. But so far as any 
particular firm,is concerned, they have defects that 
must be enumerated. In the first place, they are 
often so copious (since they are nothing if not 
thorough) that they have the same effect almost as 
@ pile of journals. They appal. The engineer puts 
them aside to be gone through later. Secondly, 
they are planned to serve an industry rather than 
a particular firm, and, therefore, they contain 
much that is of no immediate practical value to a 
particular man in a particular works. The British 
Chemical Plant Manufacturers’ Association, for 
example, publishes an admirable series of abstracts, 
but it has to meet the needs of all its members, 
and, therefore, there is much in these abstracts that 
is quite useless to, say, the maker of crushing 
machinery or air separators. Thirdly, many of the 
abstracts—as they should—whet the appetite of 
the engineer for a sight of the original, but he finds 
no organisation at his beck and call to assist him in 
getting the original, or to translate it for him when 
obtained. Hence, he tends to shirk the laborious 
job of writing for it, and in a day or so his need of it 
may be forgotten. 

Now, the task of an Information Service is to 
provide the engineers employed at a particular works 
with two things—a periodical résumé of the special 
literature published on their subject, and an organisa- 
tion for promptly and efficiently supplying whatever 
technical or specialist information or literature 
is of value to them. It must carry out this work with 
the minimum of staff and with the minimum of 
friction, and it must be prepared for criticism and 
hard work. 

In these days, any new departure that involves 


an increase of staff is frowned upon, and when, as} J 


the result of an Association of Special Libraries’ 
Conference at Oxford in 1932, Edgar Allen and Co., 
Ltd., decided to inaugurate an information service, 
it was the first duty of the responsible official put in 
charge of the scheme to endeavour to carry it out 
without an increase of clerical labour. Naturally, 
this meant that much of the more ambitious work 
performed by Information Bureaux in the large 
combines could not be attempted. But it was 
ultimately found that a great deal could be done 
that had never been done before, and that, when 
done, had important practical results. 

Probably, too, the steps here described will be 
more valuable to the smaller firms than would a 
detailed description of the Information Department 
of an organisation such as that of Metropolitan 
Vickers, Ltd., for the scheme outlined is perfectly 
practicable for a quite small organisation. 

An INFORMATION BUREAU. 

The first tasks to be accomplished were tabulated 
as follows :— 

(1) A complete tabulation of all periodical 
technical and commercial literature received by the 


firm. 
(2) The issuing monthly of a duplicated bulletin 





of abstracts to the engineers and technical workers, 
these abstracts being such as bore specifically 
on their work. 

(3) Securing the satisfactory circulation of 
technical journals. 

(4) Founding a library of technical books, and 
cataloguing all the technical books that were the 
direct property of the firm. 

(5) Conducting a regular weekly search of 
patents, both English and American, and circulat- 
ing weekly abstracts from relevant patent speci- 
fications. 

(6) Examining periodical lists of Government 
publications, and notifying departments and 
individuals of publications of potential value to 
them. 

(7) Cataloguing and circulating a list of all 
official and private customers’ specifications. 

(8) Cataloguing and circulating a list of all 
lantern slides available for technical lectures. 

(9) Establishing relations with local and national 
libraries, so that desired original papers or 
periodicals could be quickly obtained for members 
of the firm on request. 

(10) Arranging for the translation of original 
papers where required. 

(11) Encouraging members of the technical 
staff to submit technical queries for answer, and 
answering them. 

(12) Arranging for the loan of books required 
by the technical staff. 


This sounds a formidable list of activities. Never- 
theless, it is perfectly true that the whole of these 
tasks has been accomplished without the taking on 
of a single new employee, and with a surprisingly 
small expenditure of actual cash. A few notes on 
each activity will be given to show how this result 
was attained, and the benefit derived. 

(1) and (3) It was immediately seen that unless 
the whole of the periodical literature received by the 
firm through one central channel on receipt, 
any effective abstracting would be impossible. Orders 
were therefore issued that all journals, bulletins, 
abstracts, and literature had to go first to Information 
Service. Information Service then abstracted care- 
fully whatever notes were necessary for the informa- 
tion bulletin, affixed a slip as shown herewith, and 


PERIODICALS CIRCULATION. 
Please do not hold up the circulation of this 
Journal. Information Service can always help 
you if you need it again. 
If address is changed ——-— 
If this journal is no longer needed —-—— 
If the journal is irregular or delayed - 
Normry Inrormation SERVICE. 





| Initialled. 








ReETuRN TO INFORMATION SERVICE. 


stamped the copy in the top right-hand corner with 
rubber stamp, ‘Seen by Information Service,” 
to indicate that the journal had been seen. Two 
things then happened. The journal either (a) con- 
tained articles that*had been abstracted, or (6) 
had nothing of immediate interest for abstracting. 
In the case of (b), the names of all those to whom the 
journal would be of interest were inscribed,on the 
slip attached, and the journal passed out for distribu- 
tion and circulation. When it had finished its rounds, 
it came back to the Information Department, where 
it was either filed for future reference, or (in certain 
instances) passed on to the local public library (by 
arrangement). In the case of (a), it was first deemed 
needless to hold up the circulation of these journals ; 
but after the information bulletins began to appear, 
it was’ found extremely difficult to trace copies of 
journals at a given moment, and even. when they 
were traced, it was not always easy to induce their 
immediate possessors to part with them. The 
delays resulting tended to irritate people who had 
applied for originals after reading the abstracts, 
and to discredit the Service. In consequence, with 
one or two minor exceptions, it was found better 
to hold back from circulation journals from which 
abstracts had been taken, until the bulletin in which 
the abstracts appeared had had time to circulate, 
and the requests arising had been satisfied. In few 
instances did any complaint occur as a result of this 
brief holding up (never more than a month). 

The direct benefit of this scheme is that every 
technical worker now sees the journals of interest to 
him, and those instances in which certain older men 
deliberately ‘‘ hung on to ” the journals that reached 




















Ave. 11, 1933 


THE ENGINEER 


131 








them, and never allowed their juniors or deputies 
to read them, have vanished. 

(2) The Information Bulletin has proved of inestim- 
able vaiue, and is now an institution that would be 
regretted if it ceased. The abstracts are short. 
The title of the article is given, the author, the 
periodical, date, and page number. Every abstract 
has a key letter and number. A. 673 means that the 
original is in the possession of the Service, and can be 
consulted on demand, and that it is the 673rd abstract. 
B., followed by a number, means that the original 
is filed in a local library and can be consulted there. 
C. means that the original can be obtained after 
some delay. Recipients of the bulletin requisition 
for originals by quoting the key numbers only. 
Each original (where it is the firm’s property) has 
the abstract number at the top right-hand corner, 
so that when the inquirer receives an original, he 
knows which abstract it relates to. 

The abstracts themselves aim to convey what the 
article is about, and to create interest in it. The 
key words are underlined, so that at a glance the 
reader can see what is the essential point. Thus, an 
abstract of an article on the heat-treatment of high- 
speed steels would have the words “ high-speed 
steels’ underlined. Editorial précis are freely 
drawn upon, but abbreviated still further if possible, 
and abstracts already made by institutions are often 
reproduced as they stand with acknowledgment. 
It is important to note that the abstracts relate exclu- 
sively to the special practical needs of the firm. They 
are not general abstracts. 

Edgar Allen and Co., Ltd., make many different 
things, from tool steels to crushing machinery. 
The abstracts that interest the technical steel staff 
do not specially interest the technical crushing 
machinery staff. Therefore, it would be absyrd to 
send a complete abstract bulletin to each depart- 
ment. Instead, the abstracts are sectionalised, and 
the various technical workers receive only the 
sections in which they are interested. (The directors 
and a few specialists receive complete sets.) Further- 
more, where a technical journal is known to be 
thoroughly circulated among the workers in one 
department, it would be waste of time to abstract 
it for these same workers. But if the journal contains 
an article of interest to another section, that article 
is abstracted and included in the particular section 
only. In this way much superfluous work is 
eliminated. . 

The first bulletin produced, out of seventy-nine 
copies issued, over seventy requests for original 
journals, an almost overwhelming response. Each 
bulletin has had similar success, showing that it met 
a need. But what is more, as a result of reading 
these originals, a new analysis of steel for steel 
castings is being experimented with, a new type of 
stainless steel has been produced for free machining, 
and a new steel for permanent magnets is also being 
attempted. These are results that cannot be dis- 
missed as purely theoretical or valueless. 


The making of the abstracts.is not a long job, and 
the official responsible fills up odd moments by jotting 
down summaries on slips of paper, which are then 
distributed among the firm’s typists, who fill in 
similar odd moments by typing the duplicating 
stencils directly from them, each typist taking one 
section or departmental set of abstracts. On the 23rd 
of each month, all the stencils are made up and 
finished off, and the whole batch of stencils is sent 
to the duplicating department, where they are run 
off, and the sheets bound up in the necessary 
individual sets, and returned to Information Service 
for circulation. 

(4) This is largely self-explanatory, but it must be 
mentioned that the establishment of a central 
library located in one room has proved impossible, 
largely because of the scattered lay-out of the works, 
and because of the widely different interests of the 
various departments. What the Service has done is 
1o catalogue all books, so that their location is known, 
to keep such as can be centrally kept in a special 
room, and to make an accurate and up-to-date 
record of all borrowings. All books are stamped 
with the firm’s name. In this way, the practice of 
officials taking books home, and keeping them 
there, so that ultimately they are “lost” when 
required, has been eliminated. Ordering of books 
already possessed has ceased, a direct cash saving. 

(5) The local commercial and technical library 
has a complete file of English and American patents, 
and these, as well as the weekly Patent Journal, 
are examined weekly for any likely to be of interest 
to the firm. Hitherto, this work has been done by 
patent agents at a fairly high fee. Not being so well 
acquainted with the specific requirements of the 
firm as the officials of the firm themselves, it follows 
that they continually sent in copies of patents which 
were of no value. All these copies had to be paid 
for at a shilling each. By making this weekly search, 
and circulating abstracts of patents weekly, depart- 
ments are able to decide what patents they actually 
require, and these only are bought. The saving is 
thus not only the fee of the agent, but also the cost 
of the valueless patent specifications formerly 
received. 

(6) This is largely self-explanatory. The Stationery 
Office will send each month their catalogue of new 


a quarterly summary. These are the basis for the 
notes circulated. 

(7) Specifications, like patents, have often to be 
purchased when an order refers to them. Previously, 
departments would buy sometimes for their require- 
ments, specifications which, though they did not 
know it, were actually already in the possession of 
another department of the firm. By listing all 
these, and circulating the list, this overlapping 
has been prevented, with a consequent saving of 
money and time. 

(8) This is of value not so much as a saving of 
money, as by facilitating the preparation and delivery 
of technical lectures to societies and other bodies. 
It has also the advantage that it prevents duplication 
of slides, and ensures their collection from the 
borrower after the lecture. 

(9) This is done to provide the staff with the 
organisation required in conjunction with the 
Information Bulletins. The local commercial and 
technical library takes in and files (and will lend to 
responsible officials of firms) far more journals than 
any one firm can afford to take. Furthermore, by 
its membership of such bodies as the Institute 
of Metals, the Non-ferrous Metals Research Associa- 
tion, and so forth, it can borrow for the firm many 
periodicals it does not take itself. If these sources 
fail, such bodies as the Iron and Steel Institute 
have excellent libraries which can be drawn upon 
either for books or for periodicals. In this way 
an organisation is built up which can provide almost 
any journal likely to be needed by the technical 
staff. 

(10) Most large firms employ export departments 
with staff capable of translating several languages, 
and with experience of those technicalities peculiar 
to the firms themselves. This is the case with Edgar 
Allen and Co., Ltd., and translations from Spanish 
and Russian are all provided by the Export Depart- 
ment staff, who do these in their odd moments. The 
Italian, German, and French translations are .done 
in the Information Department itself, the official in 
charge of which is conversant with these languages. 

(11) This sounds a bigger proposition than it 
actually proves in practice. The sort of queries the 
Information Service answers are of this kind: 
‘** What books are available on heavy press work ? ” 
““Has anything been published recently on heat- 
resisting cast irons ?”’ ‘‘ Can you trace any literature 
on saws for cutting firebrick ?”’ ‘‘ Is there a journal 
called ‘ Abrasives’ ?” ‘‘Can you get hold of a 
recent book on Molybdenum alloys?” ‘ What is 
the working principle of a seismograph ?” ‘“‘ What 
is stainless steel used for in the brewing industry ? ” 
So far, the Service has only once failed to provide a 
satisfactory answer, and that was because there was 
no answer. The time of important technicians is 
frequently saved in this way, an advantage of no 
small importance. 

(12) This is largely covered by (9). It has the 
advantage that often books which would otherwise 
be requisitioned and bought are examined first for 
their suitability before purchase. 

It must not be imagined that the twelve activities 
described exhaust the possibilities of an Information 
Service ; but they probably represent all it is possible 
to do without an increased staff. It should be men- 
tioned here that the Head of the Information Service 
carries out his duties as an addition to his permanent 
work, which is something quite different. He is 
perhaps fortunate in having the advantage of all- 
round knowledge of the business, so that he knows 
pretty well what interests or is of value to his 
colleagues, and he is perhaps fortunate in knowing 
a few languages ; but these qualities apart, the work 
he does for the Information Service is neither exhaust- 
ing nor expensive in time, and he has no difficulty 
in fitting it into the odd moments while waiting for 
a telephone call, waiting for the morning post, waiting 
for a particular person, listening to a bore, or waiting 
for that last letter at night. The main requisite 
is a belief in the worth-while quality of the work, 
enthusiasm, a flair for quick and accurate abstracting, 
and a loyal and hard-working staff. With these 
possessions, an efficient Information Service could be 
started and run anywhere. 








The Use of Electricity for Soil 
Heating. 


On account of the large number of inquiries that have 
been received by the Institute for Research in Agricul- 
tural Engineering concerning the use of electricity for 
soil heating, a booklet summarising the knowledge at 
present available on the subject has been prepared by 
Mr. C. A. Candron Brown. While the use of soil-heating 
cable is shown to be of little advantage to the large 
commercial grower who can provide his heat more 
economically by a hot-water boiler and piping, the smaller 
nurseries, which require a heated frame for a few months 


convenient solution to their problems if they can obtain 
current at a reasonable price. The method is of even 
greater assistance to the private gardener to whom 
the provision of “ bottom heat” has always been a 
difficulty. 

The early attempts to make use of open-type high-tem- 
perature heating units beneath a falsé bottom to the bed 


in the year, are said to find the electric cable a ready and | purposes 


resistance wire buried in the ground have been used, 
but as the soil is to some extent a conductor the applied 
pressure is restricted to not more than 30 or 40 volts. 
For use with ordinary service pressures of 100 to 250 
volts, the resistance wire must be insulated ; for example, 
by wrapping it with asbestos tape, followed by a wrapping 
of impregnated paper. The whole is enclosed in a con- 
tinuous lead sheath covered with jute braiding impregnated 
to resist corrosion. Some makers have added a further 
layer of soft metal tape, but Mr. Brown doubts if the 
extra cost involved is justified. An appendix to the booklet 
gives the makers of heating cables. For the experimental 
work carried out by the Institute for Research m Agri- 
cultural Engineering at Oxford, the G.E.C. ‘“‘ Magnet” 
cable was used, the resistance being 0-5 ohms per foot. 
The loading of standard lengths of 50 yards at 200/250 
volts, is 700 watts, and for use on a 100/110-volt supply 
half the standard length can be worked at 350 watts. 
Although for commercial work there is no real need for a 
range of loadings, it is considered that for amateur work 
a cable for a loading of 150 to 350 watts would be useful. 

Tests at Oxford have shown that a saving of some 
6 per cent. in the consumption of electricity can be obtained 
by using a bottom bed of 3in. to 4in. of ashes and broken 
clinker. An llin. ash filling at the sides of the frame 
showed, in conjunction with the bottom filling, a saving 
of 15-5 per cent., whilst a similar side filling of waste 
cork resulted in a further reduction of some 3-25 per cent. 
It is explained that there are certain proprietary insulating 
boards which might be fitted to the sides of the frame, and 
which offer the advantage that they take up less room 
than an ash filling and do not interfere with the attend- 
ance to the frame. Tests carried out with a side insulation 
composed of slab cork 2in. thick showed a reduction in 
consumption of some 4-6 per cent. as compared with the 
ash filling. The leakage of heat from the glass at the top 
cannot be avoided during the day when the light must be 
allowed to reach the plants, but tests at Oxford have 
indicated that a night covering of canvas sheet increased 
the saving of 15-5 per cent. in a bottom and side-insulated 
bed from 23 to 26-6 per cent. 

Hand control in which the operator keeps a watch on 
the temperature and closes a switch when it falls too low, 
offers the advantage of low initial cost. Automatic time 
switching depends for its success on the ability of the 
operator to set the time switch to cut off the current at 
an hour depending on the prevailing weather and tempera- 
ture, and the system is obviously not altogether sound. 
It is considered that a thermostat is far preferable and 
should certainly be fitted to any nursery hot bed. 

A loading of from 7 to 10 watts per square foot appears 
to be satisfactory for nursery hot beds, the lower value 
being sufficient in reasonably sheltered positions, or where 
some provision is made for heat insulation and night 
covering, but if hand switching is unavoidable, the loading 
should not be raised above 6 watts per square foot, and 
substantial top covering should be applied in cold weather. 
It is recognised, however, that the loadings suggested 
cannot be definitely specified in all cases. They can only 
be taken as a basis for trial during one season’s running, _ 
and some modification may be necessary after the first 
month’s operation. 

The cost of running depends mainly on the price of the 
electricity used. Elaborate arrangements for heat con- 
servation may result in no greater economy than would 
be produced by a reduction in the price of electricity by a 
fraction of a penny. An installation at Waddesdon 
Manor Gardens, Bucks., raised 400 lettuces for an expendi- 
ture of 383 units over a period of thirty-eight days from 
March to April, 1931. No temperature readings were 
taken, but the results were considered to be highly satis- 
factory. The consumption per lettuce worked out at 
0-96 kilowatt-hour. Results obtained in other places 
are also given, but although they are regarded as satis- 
factory, it is not suggested that the electrical method 
should be adopted where a hot-water plant already exists, 
or where the size of the installation is sufficient to justify 
the capital and labour costs associated with such a plant, 
although a low rate for current or the convenience of 
electricity may sometimes make the electrical method 
desirable. Where the beds are used for a long period, the 
electrical bed is considered to be superior in every way 
to the manure bed. 

The author’s main conclusions are that the cost of the 
electrical equipment works out at about 17s. per light for 
a four-light frame with the simplest method of control, 
and 30s. per light with thermostatic control. Lettuces 
can be raised under early spring conditions with an 
average consumption of 1 kilowatt-hour per head. A 
loading of 5 watts per square foot is suitable for salad 
beds with hand or time switch control, and 7-5 watts 
per square foot for nursery hot beds, which should be 
provided with thermostatic control. With electricity 
at Id. per unit, both salad and nursery beds can be run 
economically, and where the price is lower, the electrical 
method of heating is thoroughly sound. 








THE use of electric power is steadily increasing 
in Canada, particularly in manufacturing industries 
although its use for civic and domestic lighting is also 
ining ground. The amount of electric energy used in 
the Dominion in 1932 was 15,347,218,000 kilowatt-hours, 
as compared with.15,103,831,000 kilowatt-hours in 1931, 
an increase of 243,387,000 kilowatt-hours. Canadian 
manufacturing industries were electrified to the extent 
of 76 per cent. in 1931, as compared with 61 per cent. in 
1923. For the past year the ratio of electric power con- 
sumed in manufacturing industries to total power used 
will be even greater. The ever-increasing electrification 
of Canadian manufacturing plants is further indicated by 
the decreasing consumption of coal for industriai power 
. Production of electrical energy for consumption 
in Canada in immediate pre-war days amounted to about 
half a (U.S.) billion kilowatt-hours. In 1923 production for 
Canadian consumption amounted to 7 billion Kh, and in 
the peak year of 1930, 164 billion Kh. Of thirty-five 
principal manufacturing industries, over one-third were 
more than 90 per cent. electrified in 1931, and twenty-seven 
had a ratio of more than 80 per cent. Two of the highly 
electrified industries are the automobile and the castings 





soon give way to heating by means of low-temperature 





publications free of charge on request, followed by 


cables buried in the soil. Simple systems with bare 


and forging industries. 
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An Eight-Cubic Yard Dipper Dredger. 


W* illustrate herewith and on page 132 the Ruston- 
Bucyrus 8 cubic yard steam-driven dipper dredger 
‘** Dragon,” recently supplied to the order of Entreprises 
des Travaux d’Extension du Port du Havre, for the 
excavation work in connection with the removal of one of 
the sea walls in the Port of Havre. The work for which 
this machine was purchased was described in our issue of 
June 9th. It presented many unusual difficulties, which 
had to be given very careful consideration, both by the 
French engineers responsible for the carrying out of the 
contract and the engineers of the Bucyrus-Erie Company 
of America, before it was finally decided that an 8 cubic 
yard dipper dredger was the most suitable and likely to 
be the most economical tool for the purpose. A few of the 
difficulties which had to be taken into consideration, and 
for which special allowances had to be made in the design 
of the “ Dragon,”” may be mentioned. The sea wall to 
be removed is built up of different layers of rock, the first 
consisting of rocks weighing from 88 lb. to 1 ton. This 
layer is topped and flanked by a second, consisting of 
blocks varying in weight from 1 to 5 tons, the exposed 
side and top of this second layer being, in turn, covered 
by a third of larger stones, weighing from 5 to 10 tons. 
On the top of this loose rock wall is a solid concrete wall. 
As it is intended to utilise the material excavated for the 
erection of a new breakwater, it is essential that the 
stones should be removed as far as possible in the same 
classification as that in which they were originally tipped 
into the sea. This requirement, in itself, is very unusual, 
and will necessitate careful organisation of the work. 
At Havre there is a considerable tide, the rise and fall 
being approximately 27ft. Work is possible only at certain 
stages of the tide, and on account of the difficulty in 





approximately 100 square feet, can be fitted and removed 
at any time. This arrangement is not necessary in the 
case of the stern spud, which must be firmly imbedded 
in the sea bottom to hold the dredger against transverse 
movement, 

The dredger is not self-propelled, and consequently, 
if it has to be moved any distance, it must be towed. In 
order to move the dredger up as the work progresses, the 
forward spuds are raised. The bucket is then lowered on 
to the sea bottom as far ahead as possible, and the backing 
rope is hauled, This rope is attached to the dipper handle 
near its lower end. In this manner the dipper is used as 
an anchor to pull the dredger forward. In a somewhat 
similar manner the dredger may be turned. By swinging 
the dipper to one side and then lowering it to the bottom 
and hauling on the swing cables, the dredger is swung 
sideways about the pivot point or anchor formed by one 
of the spuds. This operation is repeated until the dredger 
is worked to the desired position. 

The shell of the 8 cubic yard dipper is a single-piece 
alloy steel casting. This massive casting, together with 
all the other dredger castings, was supplied by the Bucyrus- 
Erie Company from its South Milwaukee foundries. 
The dipper is forced through the digging face and hoisted 
by means of single part, large-diameter, twin hoist ropes, 
equalised at their connection to the dipper back. This 
design, being without the usual dipper bail, allows the 
maximum clearance for handling large rocks. The ropes 
pass over large-diameter sheaves mounted at the point 
and foot of the boom, and in a heavy structural steel 
frame below the deck at. the bow. They lead to a hoist 
drum of the differential type in the main machinery com- 
partment. The digging is done off the small diameter of 
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manceuvring the scows, &c., even in reasonably calm 
weather, the effective working time is cut down to approxi- 
mately eight hours per day for an average of about 100 
working days per annum. 

The * Dragon ” is designed to work satisfactorily in a 
4-knot current, with waves up to 60 cm. in height. It is 
equipped with a 60ft. boom and 60ft. dipper handle, and 
is capable, when pinned up, of digging to a maximum 
depth of 41ft. below water level and delivering the material 
into scows placed alongside. The minimum digging depth 
is 17f{t. below water level. The total displacement of the 
bare dredger—that is to say, omitting ballast, water in 
pipes and boiler, coal supplies, &c,—is approximately 
890 tons. The hull is flat-bottomed, with a rake at the 
stern end for towing purposes, and has the following 
main dimensions :-— 


Moulded length 125ft. 
WISE a. ea 44ft. 
Depth atside.. .. .. .. 12ft. 
Depth between bulkheads .. 12ft. 4in. 
Mean draught rae 6ft. lin. 
Mean freeboard 5ft. lin. 


As is usual for dredgers on this class of work, three 
spuds are provided, the two forward spuds being 44in. 
square and about 75ft. long, and the stern spud 30in. 
square by about 70ft. long. The purpose of the forward 
spuds is to stabilise the dredger, despite wave motion or 
excentric loading caused by digging or swinging. They 
are forced down on to the sea bottom and transfer part 
of the weight of the dredger to the ground, and, in fact, 
pin it up. The forward spuds are situated in wells cut 
into the sides of the hull about 15ft. aft of the bow. These 
wells, with their overhead casings, are designed to dis- 
tribute the spud reactions to the hull. The spuds are held 
in the wells by pin connected upper and lower steel gates. 
They are operated from twin hoist and pin-up ropes which 
lead directly from sheaves at the top of each casing to the 
drums. Both drums are mounted in a cross truss in line 
with the spuds and are driven from a single engine. 
Friction clutches and brakes for each drum permit of the 
operation of either spud singly or both simultaneously. 
The rear spud serves as an anchor, its purpose being to 
assist in the manceuvring of the dredger and to check any 
tendency for the stern to swing from side to side while the 
dredger is digging or moving up. It is raised and lowered 
by a rack and pinion driven by an engine situated at the 
stern, and is so mounted that it can trail when the dredger 
is being moved forward. When the dredger is digging, 
the stern spud is in a vertical position, resting on the 
bottom of the channel. On account of the softness of the 
sea bottom in parts, the two forward spuds are so designed 
that collapsible cast steel spud shoes, having an area of 
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the drum and the lighter hoisting load is speeded up off 
the large diameter. The drum is driven by a twin-cylinder 
engine, controlled by a piston throttle valve operated from 
the pilot house. 

The swinging circle is about 24ft. in diameter, and is 
built in one piece with the 60ft. boom, which is of double 
lattice construction. The boom is supported at an angle 
of about 28 deg. to the horizontal by means of four heavy 
guy ropes from a collar at the head of the A frame. The 
swinging circle has two cast steel heels, which rest in the 
sockets of a collar turning‘on the pintle of a cast steel 
main base phate attached to the deck at the bow. The 
circle is held in place with spring bolts to permit the unit 
to roll in its sockets to a limited degree, thus cushioning 
the severe torsional swinging reactions. 

The A frame is supported by four guy ropes anchored 
to the hull trusses near the rear end of the dredger and 
equalised over sheaves connected to the A frame head. 
It consists of two structural legs with cast steel feet, 
pin-connected to cast steel shoes on top of the forward 
spud guides. Forward safety guys are provided to pre- 
vent the A frame falling on the dredger should the load 
on the boom guys be instantly released. 

There are two twin cables for Swinging the dredger. 
These cables are wound in opposite directions round the 
outer edge of the swinging circle to which they are 
anchored. From the swinging circle the ropes are led to 
the drum over a pair of idler sheaves set in the plane of 
the ropes and mounted on a cast steel frame on the 
forward deck. One set of ropes leads to the top and the 
other to the bottom of the swinging drum. In order to 
provide for dumping rocks, which are too large to pass 
through the dipper, a single drum hoist for handling rocks 
weighing up to 10 tons is provided at the upper end of the 
boom. These large rocks are brought up on the top of the 
dipper and are hoisted or held by the rock hoist to be 
deposited in the scow after the dipper has been dropped 
out of the way. 

The hull is divided into a number of water-tight com- 
partments by two longitudinal bulkheads running con- 
tinuously from bow to stern, and three full-width trans- 
verse bulkheads, thus forming three central machinery 
compartments. The spud machinery and main hoist 
sheaves are arranged in the forward compartment. The 
main hoist machinery, electric light plant, donkey boiler, 
and condenser occupy the centre compartment. The rear 
compartment houses the main boiler and other power plant 
auxiliaries. The main boiler is of the coal-burning Scotch 
marine t The water-tight compartments on either 
side of the stern spud well are utili as fresh water 
storage and ballast tanks. The three centre compart- 
ments are covered by a steel deck house, approximately 








90ft. long by 25ft. wide and 12ft. high, on top of which at 
the forward end is the pilot house or operating room for the 


er. The crew’s quarters for nine men, together with 
a galley, pantry, mess-room, and shower baths, are situated 
aft of the pilot house. The crew’s quarters and pilot 
house are of wooden construction. The hull is protected 
against damage from scows moored or being placed along- 
side and from contact with the dipper or handle by solid 
wood fenders in the zones of contact. All dredging con- 
trols except those of the dipper handle, dipper door trip, 
stern spud, and the auxiliary clutch on the backing drum 
shaft are arranged ‘in the glass-fronted pilot house. The 
shipper shaft brake and the dipper door trip operations 
are controlled by the cranesman from a cab at the foot 
of the boom. 

The “‘ Dragon ” was designed and built by the Bucyrus- 
Erie Company of South Milwaukee, U.S.A. The dredging 
machinery proper was built at South Milwaukee. The 
contract for the hull, boiler, piping and various other units 
was sublet to R. and W. Hawthorn, Leslie and Co., Ltd., 
who also completely erected the dredger with the excep- 
tion of the spuds, boom, dipper handle and dipper, which 
were placed in position after the arrival of the dredger at 
Havre. The “ Dragon” is the second dredger manu- 
factured for Entreprise de Travaux d’Extension du Port 
du Havre. The first, the “‘ Cyclope,” was lost in an 
exceptionally fierce storm off Flamborough Head in April 
of last year, when she was being towed from Hebburn to 
Havre. This loss was most regrettable. It involved very 
serious consequences to the French contractors, as all 
arrangements had been made to start work as soon as 
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possible after the arrival of the dredger at Havre. In 
placing the order for the ‘‘ Dragon ” they stipulated that 
the delivery period quoted should be cut down from seven 
to five months. In actual fact, the “‘ Dragon ” was com- 
pletely erected and ready to start work at Havre in less 
than four months after the date of the order. The sea- 
worthiness of the “‘ Dragon’ was thoroughly tested on 
the voyage from Hebburn to Havre, which, on account 
of the exceptionally bad weather, took ten days instead of 
four as anticipated. Heavy seas were encountered off 
Dover, and made it necessary for the dredger to be turned 
and to take shelter off Margate. Later, within 30 miles 
of Havre, the worst gale experienced in those parts for 
thirty years was met, and the tug and dredger had to 
heave-to. The strong wind and high seas continued for 
two days, during which time the “ Dragon” drifted 
back about 50 miles. The dredger eventually arrived 
at Havre in excellent condition and none the worse for the 
exceptionally heavy seas encountered during the voyage. 
The towing was handled by Smits, of Rotterdam. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





BRITISH STANDARD FILES AND RASPS. 


No. 498—1933. The File Manufacturers’ Association 
recently issued an agreed list of files in which a large 
measure of simplification in the number of files had been 
achieved. In order to secure as much support as possible 
for the adoption of the new sizes, the manufacturers 
approached the British Standards Institution with a view 
to the new sizes being incorporated in a B.S. specification. 
British Standard Specification No. 498—1933, “ Engi 
neers’ Files and Rasps,” which has just been published, 
has accordingly been based on the proposals of the manu- 
facturers. Whereas originally there were some thousands 
of different sizes and types of files, the Standard Specifica- 
tion provides for only 234 standard files of twenty-four 
different types. The specification is in two parts. The 
first part is devoted to nomenclature and a description. 
together with an illustration, is given for each different 
type of file. The second part of the specification includes 
twenty-nine tables giving the overall dimensions and the 
number of cuts for the various types. Tolerances on both 
the dimensions and number of cuts are laid down in the 
specification. In the course of the discussions of the 
drafting committee stress was repeatedly laid on the need 
for a standard method of file testing, and the File Manu- 
facturers’ Association has consequently given this matter 
its closest attention. A very thorough investigation is 
at present being carried out at Sheffield University under 
Professor Lea, and considerable progress in arriving at a 
satisfactory method of test has already been made. It 
is hoped that in the near future the result of this work 
will form the basis for a further B.S. Specification dealing 
specifically with a standard method of testing files. 
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High-Speed Oil 


By R. PATERSON. 


| fpeoneres the three years of the present decade 
considerable advance has been made in the 
design of high-speed oil engines, and although the 
large number of different makes now on the market 
might lead one to suppose that nothing like finality 
has been reached, it will be found that in the vital 
matter of injection systems all designs fall within 
one of three classes. While it is not yet possible to 
apply the rule-of-thumb methods by which a land 
or marine oil engine may be satisfactorily propor- 
tioned, the rapidly increasing number of makes which 
are achieving some degree of success should make 
such a procedure possible at no distant date. An 
examination of existing designs will therefore not be 
out of place. 


GENERAL CHARACTERISTICS. 


The demand for a heavy-oil engine to replace a 
petrol engine, without any modification to extraneous 
details, has brought forth a remarkable advance in 
power and operating characteristics. Average values 
taken over fourteen high-speed engines in service at 
the beginning of 1930 came out at :—R.p.m., 1230 ; 
piston speed, 1420ft. per minute; brake m.e.p., 
77-5 lb. per square inch ; weight, 24-5 lb. per B.H.P. 
Similar values extracted from the thirty-three engines 
included in Table I. are :—R.p.m., 1727; piston 
speed, 1755ft. per minute; brake m.e.p., 86-0 lb. 
per square inch ; weight, 15-3 Ib. per B.H.P. Thus, 
in three years the r.p.m. have been increased by 40 per 
cent., the piston speed by 23 per cent., and the brake 
m.e.p. by 11 per cent., while the unit weight has been 
cut down by no less than 37 per cent. 

At these higher speeds the characteristics closely 
approach those of petrol engines. Especially is this 
the case as regards the power output in the higher 


“ TaBLe I.—General Characteristics of High-speed Oil Engines. 


No. 
Engine. of 


| 


Cummins 

Tangye 

A.E.C. rs 
Oberhansli . . 
Oberhansli .. 
M.A.N. 

A.E.C. as 
Daimler-Benz 
McLaren 

M.A.N. bE ae 
Suddeutsche Brem. .. 
Daimler-Benz 
Beardmore . . 4 
Bussing-N.A.G. .. 
Henschel oe 
Maybach 

Gardner x 
Oberhansli .. 
Leyland ah 
Bissing-N.A.G. .. 
Dorman-Ricardo 
Thornycroft 
M.A.N. it 
Mannheim .. .. 
Armstrong-Saurer 
Mercédés-Benz .. 
Deutz 

Hill 

McLaren 

Ailsa Craig 
Panhard 

F.I.A.T. 

Unie 
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speed range, the brake m.e.p. of the older engines 
falling off rapidly above 1200 r.p.m. or so, whereas 
the most recent designs maintain a high figure up 
to 2000 r.p.m. This improvement, together with the 
higher thermal efficiency and increased output per 
unit of piston-swept volume, is principally due to 
the adoption of a cylinder head incorporating an 
air storage chamber, such as the Acro or the A.E.C.- 
Ricardo type of head with an auxiliary combustion 
chamber. The inventor of the Acro air storage 
chamber, Fritz Lang, of Munich, has recently brought 
out a new form of head styled the ‘ Lanova.” It is 
fitted to the latest Henschel lorry engine, which has 
a brake m.e.p. in excess of 100 lb. per square inch, 
and a greater thermal efficiency than that of any other 
engine on the market is claimed. 

A modification of the Acro head, known as a “‘ heat 
storage ” cell, or auxiliary combustion chamber, is 
fitted to the Oberhansli and Tangye engines, and 
consists of a hollow. hemispherical bowl separated 
from the cylinder head by a narrow air space. The 
proportions of this chamber may be gauged from 
Fig. 1, which shows the general arrangement of the 
Oberhansli 120 B.H.P. engine, and may be com- 
pared with the Acro head fitted to the Armstrong- 
Saurer engine, illustrated in Fig. 2, and with the 
Ricardo head incorporated in the A.E.C. engine in 
Fig. 3. In a further type of Acro head the piston is 
hollowed out to form the air storage cell, and this 
class is fitted to the Ailsa Craig engine. The favourite 
petrol engine L type of combustion chamber has been 
adopted in only one compression ignition engine, the 
Waukesha, which runs at 1100 r.p.m. 





Cylinder 
R.p.m. | bore and stroke, 





Engine Design. 


In power output per unit of piston-swept volume 
the oil engine is now the equal of the petrol unit, but 





that this is so only among the highly rated engines 
may be gathered from Table I. The unit weight of 


power is developed at what is now considered a low 
speed, viz., under 1500 r.p.m. 

The provision of an air storage cell has the addi- 
tional advantage of enabling the injection pressure 
to be lowered to a value corresponding to that of an 
ante-chamber combustion engine. It would appear 
that the latter type of construction will be ousted by 
the later forms, which have the same advantages 
plus a higher thermal efficiency and a somewhat 
lower compression ratio, Compression ratios have 
increased a little within recent years, although direct 














“THe Encincer” 


FiG. 1--OBERHANSLI 


the lightest designs is no greater than that of a normal 
petrol engine, and in transport work this may be 
turned to a gain by the lesser weight of fuel required 
for a given distance. The lightest weight per unit of 


B.H.P. 
per 
litre. 


Piston Brake Weight Weight 


speed, m.e.p., 
ft. per min. Ib. /sq. in. 


per B.H.P. per litre, 
lb. Ib. 


8-5 
10-3 


2080 
2085 
1866 
1890 
1775 
1650 
1920 
1730 
1560 
1655 
1625 
1710 
2000 
1880 
1575 
1535 
1550 
2020 
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volume is not found in the highly rated engines, but 
in those with a relatively high cylinder capacity, 
developing a low B.H.P. per litre. In these cases the 














SB ciceaiens- 


120 B.H.P. Oi ENGINE 


injection designs do not reach 15 to 1. Ratios of 
ante-combustion chamber engines are, of course, in 
the main consistently higher than those of the air 
storage or the direct injection engine, as may be 
seen from Table II. The maximum combustion pres- 
sure appears to bear no fixed relation to the com- 
pression pressure, even with similar types of head 
and the same compression ratio, but it is worth 
remarking that the compression ratio, of itself, forms 
no guide to the working pressure attained in service. 
The absolute pressure at the commencement of the 
compression stroke must be accurately gauged, but, 
even so, indicator cards show that the usual exponent 
of 1-35 in the PV expression for actual engines 
requires some modification. Of the engines included 
in Table II., only the Deutz approximates to the 
constant-pressure cycle, the remainder all having a 
considerable amount of that explosive effect which is 
a characteristic of the constant-volume principle. 

Injection pressures above 2000lb. per square 
inch are a thing of the past, except for the two-stroke 
opposed -piston Junkers engine, which has a minimum 
designed pressure of 3000 lb. per square inch. The 
opposite extreme is reached in the Biissing-N.A.G. 
engines, in which an injection pressure of only 955 Ib. 
per square inch is used in conjunction with a com- 
pression ratio of 17-5 to 1, and a maximum gas pres- 
sure of 810 lb. per square inch. 


CYLINDERS AND CRANK CASE. 


A summary of the main constructional features of 
a selection of engines is given in Table III. The 
practice of building up engines in two or three- 
cylinder blocks is losing ground, but examples of 
unit construction are the Dorman and McLaren 
engines, with two-cylinder units, and the Oberhansli 
and Unic machines, with three cylinders cast together. 
For the majority of designs, however, monobloc 
construction is favoured. Where the unit method is 
employed the crank case is never in integral portions 
with the cylinder blocks, but monobloc cylinders may 














FIG. 2—ARMSTRONG -SAURER 90 B.H.P. OIL. ENGINE 
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be separate from the crank case or cast integrally bore ratios. 
with it. Until recently it was axiomatic that if the 
cylinders and crank case were formed in one casting 
liners would be fitted, but in the latest four-cylinder 


Daimler-Benz engine liners are omitted with this 


have the greatest stroke’: 
with the direct injection type, the “ 


counteracted in the Oberhansli engine, Fig. 


(OR He BRR tes Nady mee é 





Fic. 3--A.E.C. 130 B.H.P. O1L ENGINE 


which, on the top dead centre, the piston projects 
into the cylinder head casting. 


form of construction. It is, of course, quite common 
for liners to be dispensed with in monobloc cylinders 
cast separately from the crank case, the latter, in 
such instances, being of an aluminium alloy. Nickel! construction, and may be compared with the mono- 


TaBLe II.—Combustion and Injection Pressures. 


Maximum 
Type of cylinder head Compression ee Injection 
Engine. | BaP or injection. ratio, to l. pre pressure, 
Ib. per aq. in. Ib pee in 
Maybach 150 Direct 13-0 850 000 
M.A.N. 160 Direct 14-0 740 1850-2150 
Oberhansli 120 Heat storage 14-0 715 1200-2000 
Thornycroft 92 Pre-combustion 14-67 ? 1400 
K-77 Saurer Matt Wee We me ee 90 Air storage* 15-5 650 1200 
A.E.C. ‘ Gee ate as) See 130 Air storaget 16-0 765 1000 
Henschel eer ie ws Se Feel 110 Air storage{ 16-0 590 1180 
Biissing-N.A. G. 110 Pre-combustion 17-5 810 955 
Mannheim. . 82 Pre-combustion 17-5 700 1000 
Daimler-Benz . | 95 Pre-combustion 17-5 ? 1075 
Deutz 110 Pre-combustion 17-6 640 1425 
* Acro. t Ricardo. t Lanova. 


cast iron is coming into use for cylinders, head, and| bloc cylinder type, as exemplified by the A.E.C. 
liners, but cast steel and aluminium alloys are used | engine illustrated in Fig. 3. While the length of both 
for the cylinder block on some liner-fitted engines. engines is increased by the extra distance between the 

The stroke : bore ratio is 10 to 15 per cent. greater! two centre cylinders, due in one case to the two 


Tase III. -Oplinder and Grand Case Purtiulore: 


Compared. 
Acro ”’ type air 
storage cell tends to increase the total height of the 
engine, but this disadvantage has been to some extent 
1, in 


The Oberhansli engine is a good example of unit 


Maybach and Saurer engines follows upon the incor- 
poration of roller bearings, the German engine having 
both big ends and crank shaft so equipped, while in 
the Armstrong-Saurer engine, Fig. 2, only the main 
bearings are of this type. The Daimler-Benz four- 
cylinder engine has only three shaft bearings, the 
cylinder centres: bore ratio given in Table III. 
referring to the closest spacing. 


VALVES. 


In the type of engine under consideration one inlet 
and one exhaust valve are universal. Contrary to 
what might be expected, the average diameter of the 
valves has decreased with the increase in rotational 
and piston speeds. The average valve diameter : 
cylinder bore ratio of a dozen engines in existence 
three years ago was 0-424, while the mean of the 
examples included in Table IV. is 0-402. The various 
injection systems and cylinder head types do not 
appear to exert any influence in the choice of the 
valve diameter, except that a pre-combustion 
chamber limits the size to some extent. 

It is in material that the valves have made the 
greatest advance, simple nickel steels having given 
way to corrosion-resisting silicon-chrome steels, and 
nickel-chrome brands possessing great toughness and 
high impact values. Both types are capable of giving 
satisfactory service at the highest temperatures met 
with in operation, viz., some 1600 deg. Fah., but for 
the more strenuous duties nickel-chrome steel is used, 
on account of the high tensile strength at elevated 
temperatures which it possesses, some brands giving 
16 to 17-5 tons per square inch ultimate strength at 
1450 deg. Fah., in conjunction with an elongation of 
40 to 35 per cent. 


PIsTons. 


It is in material also that pistons have made most 
progress. With rotational speeds of 1200 to 1300 
r.p.m., cast iron pistons were the rule; in recent 
designs they are the exception, although a few of the 
more easily rated engines embody pistons of nickel 
cast iron. Light weight and thermal conductivity 
are the reasons for the change, for while a steeper 
temperature gradient is possible with cast iron, the 
heat conductivity of aluminium alloys is much 
greater, and for equal heat transmission the aluminium 
piston need be only two-thirds the weight of a cast 
iron unit. 

The length : diameter ratio of oil engine pistons is 
appreciably greater than is found in petrol engines, 
in order to take up the greater side thrusts resulting 
from the higher pressures, and the average of the 
values given in Table V. is 1-457: 1. In the Maybach 
engine the piston skirt is cut away at right angles to 
the line of thrust, while in the Armstrong-Saurer 
and other designs the portion round the gudgeon pin 
ends is relieved to the extent of 0:15-0:25 mm. One 
scraper and four pressure rings is the usual rule, but 
the Maybach engine retains the five pressure and twe 
scraper rings of the old air injection unit. Ring 
sections average 3-5 mm. square for cylinders up to 
4-(0in. bore, 4-0 mm. square for bores of 4-25in. to 
4-75in., and 4-5 mm. squgre for bores of 5in. and over. 
































Beard- May Arm- Dorman- Ailsa Ober- Biussing-| Daimler- 
Engine. Gardner. more. M.A.N bach A.E.C. A.E.C.  strong- McLaren. Ricardo., Craig. Tangye. | hinsli. Deutz. N.A.G.| Benz. Unie. Hill 
Saurer. 
Number of cylinders . . 6 4 6 6 4 6 6 6 + 6 6 6 6 4 4 6 4 
Cylinder bore, inches 4-25 4°25 5-51 5-51 4-25 4-53 4°33 4-15 4-72 3-875 4-375 4-33 4-72 4-33 4-33 4-13 3°5 
wren inches 6-0 6-0 7-09 7-09 5-75 5-59 5-9 5-9 7-09 5-5 6-25 6-3 6-69 5-12 5-12 6-5 | 6-0 
mM... 1550 2000 1400 1300 2000 - 2000 1600 1400 1800 2000 2000 1800 1500 2200 2000 1700 2000 
B. BLP. 96 65 140 150 75 130 90 75 90 60 130 120 110 70 65 85 40 
Stroke : bore ratio ° 1-41 1-41 1-29 1-29 1-35 1-235 1-365 1-42 1-5 1-42 1-43 1-45 1-417 1-18 1-18 1-57 1-716 
Cylinder centres : bore ratio 1-45 1-3 1-49 1-22 1-44 1-35 1-27 1-39 1-62 1-63 ? 1-46 1-48 1-6 1-31 1-65 1-375 
Cylinders, material p C.I. C8. C.I. C.I. ? C.I. C.T. e.1. C.I. C.I. Alum. C.I. C.I. c.1. C.1. C.I. | Chrome 
alloy nickel 
C.I. 
Cylinders, number cast in one 
jece 3 4 6 6 4 6 6 2 2 6 6 3 6 + + 3 4 
Cylinders integral: with crank case No Yes No No No No Yes No No Yes Yes No Yes Yes Yes No No 
Liners .. ns te No Yes No No Yes No Yes Yes No Yes Yes No Yes No No Yes No 
Liners, material . ~ H.T. - Hard’n’d - C.I, Ct. oa C.I C.I. — c.I. - - = we - 
steel 1. 
Crank case, material . . Alum. C.8. Chr.- Alum. Elektron Elektron  C.I. Alum. C.I C.I Alum Alum Cd. C.1. C.I. Lynite 
alloy silumin alloy alloy alloy alloy 
Cylinder heads, number cast in 
one piece .. bias areal 3 1 3 6? 4 € 3 1 2 2 2 2 3 1 4 2 1 
Cylinder heads, material Cl. Alum. ? C.I. Alum. ? C.. ? Cx. Nickel- | Nickel C.1. ? ? ? ev Chrome- 
alloy alloy C.I. C.I. nickel 
C.1, 
‘Type of injection system or com- 
bustion chamber .. .«. Direet | Direct Direct Direct Air Air Air Air Air Air Heat Heat Pre- Pre- Pre- Pre- Pre- 
storage | storage storage storage storage | storage'| storage storage comb. comb. | comb. _ comb. | comb. 
! Air storage cell in piston. : Integral with ‘eylinders. 
TaBLe IV.—Valve a 
Engine. | Gardner| M.A.N.| May- A.E.C. A.E.C. | Armstrong-; Dorman | Oberhansli. | Oberhiansli. | Daimler- Deutz. Biissing- | Mercédés- Hill. 
| | bach. 1 | Saurer. | Ricardo. | Benz. | N.A.G. Benz. 
T of cylinder head .. . | Direct | Diree t | Direct, Air storage | Air storage | Air storage | Air storage | | Heat storage | ee storage| Pre- — | Pre- comb.| Pre-comb. Pre- comb. Pre-c somb. 
type -| 1700 | 1400 | 1300 2000 2000 1600 1800 1800 en | 2200 » 2000 2000 
Diameter of cylinders, inches 4-25 | 5-51 | 5-51 4°25 4-53 4-33 4-72 4-33 | ra - 4 | 4-72 4-33 | 3-94 3°5 
Diameter of valves, inches 1-8125) 1-85 | 2-52 1-614 | 1-83 1-89 1-81 1-89 2-2 | 1-5 | 1-89 1-85 1-5 1-4375 
Valve diameter, cyl. bore ratio) 0-426 | 0-336 | 0-457 0-38 | 0-404 0-436 0-384 0-436 | 0-430 | 0-346 | 0-400 | 0-427 0-380 0-411 


cylinder blocks, and in the other to the two head 
blocks, the method of supporting each block in the 
Austrian engine increases the cylinder centres : bore 


than found in petrol engines, for the greater com- 
pression ratio would result in a very thin combustion 
space. As it is, the distance between the crown of the 
piston and the cylinder head is only yin. in a number 
of pre-combustion chamber designs, but it does not 
. follow that the engines with the highest compression 


1: 1-46, against 1 : 1-35 for the A.E.C. engine. The 
low values of the cylinder centres : bore ratio of the 





The Maybach engine again differs from other units 
in having a gudgeon pin of small diameter clamped 
to the rod, all other recent designs embodying a fully 


ratio, the value for the Oberhansli machine being | floating pin, which is located endwise by spring rings. 


The pin diameter averages 0-344 of the cylinder bore, 
the hollow boring being carried out to an average of 
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0: 67 of the outside diameter. The pins are usually of 
nickel-chrome steel, with an ultimate tensile strength 
of not less than 50 tons per square inch. 


CraNnkK SHAFTs, 


With the exception of the Saurer design, crank 
shafts are invariably drop stampings, the seven-piece 


Engine. Hill. Ailsa U 
|; Craig. 


Diameter of cylinders, inches 
B.H.P. per cylinder : 

Piston, length : bore ratio .. 

Piston material ts. 


+ 
14 
1 
Alu 


3-5 
10-0 

1-38 
Cast 
lynite 


3°875 
| 10-0 

1-44 
Nickel 

C.T. 


4 


No. of pressure rings .. 
1 


No. of scraperrings .. .. .. .. 
Gudgeon pim dia. : cylinder bore ratio 
Outside diameter of gudgeon pin, inches 
Ratio of hollow bore : outside diameter .. 
Pin bearing type er ee 
Connecting-rod : crank 


ratio 


built-up shaft of the above engine being adopted on 
account of the roller bearings, although, incidentally, 
it provides a very stiff shaft, for the bearings are 
mounted round the webs, and have a diameter of no 
less than 6-3in (see Fig. 4). Although both the main 


Type of Cyl. dia., 
construc- | inches. 
tion. 


R.p.m. 


practice, the average for both being about 0-5 of the 
outside diameter. The webs do not vary greatly in 
thickness as between one cylinder size and another, 
and they are always tapered off at the top, above the 
pins, to reduce the revolving weight (see Figs. 1 
and 2). 

As a rule, a high-grade nickel-chrome or nickel- 


TaBLE V.—Piston Particulars. 


on the total height allowed for the engine. Apart 
from one or two examples of tubular rods, an I section 
is universal, but tapered and parallel rods are 
used indiscriminately, although the former would 
appear to be worth while only on long rods. In 
‘several instances the centre of the web is 
swelled out to take a drilled oil passage, which 





nic. | A.E.C. | Saurer. 


Daimler-| Bissing-| 
N.A.Q. 


Ober- 
Benz. hansli 


, Leyland. 
ae 


Renault.) A.B.C. 


| Dorman- 


Bussing-| M.A.N, 
| Ricardo. N.A.G, 


A.G, | 





4-33 | 
16-25 
1-42 
Alum, 
alloy 


13 
“2 

“42 
im. 














chrome-molybdenum steel is employed for crank 
shafts, and while the ultimate strength of normal 
types varies from 55 to 70 tons per square inch, it is 
possible, by suitable heat treatment, to obtain an 
ultimate value of 95-100 tons per square inch, and in 


Taste VI.—Crank Shaft Proportions. 
Dia. x length of Thickness | Dia. x length of 
main bearings, of webs, crank pins, 
inches. inches. inches. 





4-72 
1-35 


4-53 $ 4-72 
13-33 | 21 | 22-5 
16 | * |; 1:3 
Alum. | } Alum. 
alloy alloy 


3 
1 
0-325 
L537 
0-658 
FF 
4-08 


. | Alum.- 
| silicon 
alloy 
La 


1 
0-364 
2-01 
0-647 
FF 
4-0 


4 
1 ' 
0-374 | 
1-693 | 
0694 | 
FF 
? 








extends from the gudgeon pin to the crank pin. 

In recent designs the connecting-rod : crank ratio 
averages 4-1 to 1, but the shortest rods are not found 
in conjunction with the longest pistons, even with 
similar bores and piston speeds, Recent practice has 


Hollow- Hollow- |Dia. of shaft: Dia. of pin : 
bore: shaft} bore: pin| cyl. bore cyl. bore 
dia, ratio. | dia. ratio. ratio. 


Hollow- 
bored. 





1-piece 2000 


Daimler-Benz : 
Armstrong-Saurer. . 


MTEES, «chin antaxtl pe 
Dorman-Ricardo .. 
Deutz ;: 
M.A.N. 

Maybach 


CT a a ee ee ee eee) 


1300 


*625 x1- 
4375 x 2- 
62 x2- 
875 x2- 
835 x2- 
755 x2- 
835 x2- 


915 
165 


0625 
755 
125 
625 
56 
675 


| 
| 
| 
| 
| 
| 
| 
| 


- oe 
a 
an 


ao 


KISOme 
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bo bo bo bo bo bo bo 


| 
| 
| 


715 
0 


ioe OOO K COO 
Cc 


bo bo 


‘ : x 2+ 
Roller type x3- 
} 6-3 dia. 
| 3+345x 1-75 
3°125x 2-5 
3-54 x 2-165 
4-25 x 2-36 
| Roller type 


9375 x 2-1825 
5 X2-3125 
345 x 2-325 
545 x3-5 
Roller type 
2-6 x2-05 
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1 Balanced webs. 


and big end bearings of the Maybach engine are of 
the roller type, the shaft is in one piece, and this 
makes assembly of the bearings a rather difficult 
matter. 

Hollow boring of pins and shafts is now carried 


Tasre VII.—Connec 


Cylinder _ Connect- | Small end 


2 Three bearings only. 3 Thickest web. 


certain very light engines this steel has been used. 
In composition it does not differ greatly from the 
normal 55-65-ton steel, particulars of which approxi- 


mate to the following analysis :—Carbon, 0:35-0:40 
per cent.; silicon, 0-2 per cent.; manganese, 0-55- 


ting-rod Particulars. 


Type of 


Type of 
small end 


bear- |Gudgeon pin 
ter by| di ter : big end 


Section 





diameter, i 


inches. 


ing-rod : 
crank 
ratio. 


ng, 
length, 


cylinder ; bearing. bearing. of rod. 


bore ratio. 


inches, 





3-55 -34 


Bill oor -03 
Ailsa Craig .. 
A.EC. .. 

42 
38 


— 


Armstrong-Saurer 
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0-75 per cent.; nickel, 1-5~1-75 per cent.; chromium, 
0-5-0-6 per cent.; sulphur and phosphorus maxima, 
0-04 per cent. each; ultimate strength, 55-60 tons 
per square inch ; elastic limit, 45-50 tons per square 
inch; elongation in 2in., 
18 per cent. min.; Izod 
value, 30 foot-pounds. 


CoNNECTING-RODS. 


Connecting-rod steels are 
very similar to the above, 
but there is a tendency to 
increase the nickel content 
to 2-5 or 3 per cent. and 
introduce a small amount 
of molybdenum, in order to 
obviate temper brittleness. 
After annealing at a tem- 
perature of 1150 deg. Fah., 





Fic. 4—CRANK SHAFT FOR ARMSTRONG -SAU 


shaft diameter to the cylinder bore of the engines 
included in Table VI. averages 0-717, the correspond- 
ing value for the pins being 0-63. While it might be 
expected that the crank pins would be hollow bored 
to a greater degree than the shafts, in order to reduce 
the centrifugal force, this is not the case in actual 


a steel with a similar 

ultimate strength and 

elastic limit to the above 
’ crank shaft steel would 

show an Izod value of 

60 foot-pounds and an 
elongation of over 20 per cent., the only differences 
in the analysis being the introduction of 0-55 to 0-6 of 
molybdenum and the reduction of the carbon content 
to 0+25-0-3 per cent. 

To some extent the length of the rod is dependent 
upon the stroke : bore ratio of the cylinder, and also 
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firmly established the practicability of a thin white 
metal lining, run directly on to the steel of the con- 
necting-rod or crank case, for the big end and main 
bearings, in preference to employing a phosphor- 
bronze backing. The last-named material is, how- 
ever, still used for the small end bush. The necessity 
for adequate bearing area for the gudgeon pin in the 
piston bosses limits the length of the small end bearing 
to a maximum of approximately 0-5 of the cylinder 
bore, the average value being about 0-4. 








IMPROVEMENTS IN CAST IRON. 


Tart research and development work in cast iron has had 
important beneficial effects upon the American industry 
is shown by the extent to which they have resulted in 
developing the manufacture of cast iron cams and crank 
shafts for automobile engines, as well as many other special 
parts. Improving the standard of grey iron castings has 
resulted from new specifications which cover the physical 
properties and ranges found by actual survey of products 
of firms composing the Gray Iron Institute. As a conse- 
quence, there has been rapid progress in extending the 
uses of grey iron. Heat resistance and wear resistance are 
other factors in such extended uses. In light castings, 
properties other than tensile strength increase in import- 
ance with the thinness of the metal. An important pro- 
perty of cast iron is its high damping of vibration, in which 
it is twelve times better than steel and twenty times better 
than aluminium. Low-carbon iron also has higher value 
than high-carbon iron in this respect. New tests are pro- 
posed for the machineability of light grey iron, in which the 
makers of cutting tools are to participate. Alloy cast 
irons are also receiving increased attention. For some 
years chromium has been added in the ladle or by the use of 
chrome-content pig irons, but for high percentages of 
chromium—as required for high resistance to heat or 
abrasion—better results are obtained by adding chromium 
briquettes to the charge. These briquettes are placed on 
the coke between each charge, in order to protect the 
chromium from oxidation by the gases. For certain parts, 
where machineability is not required, it is expected that 
chromium cast iron can compete with chromium steel. 
The chromium irons have high resistance to heat, there 
being little difference, metallographically, between 
annealed and unannealed specimens. They have also a 
high resistance to abrasion, although the hardening 
influence may be counteracted by the addition of silicon 
or nickel. 








Tue Post Office engineers are at present engaged on the 
work of diverting and replacing about 100 cables which 
carry something like 70,000 telephone wires. The work 
has been made by the improvements being 
made by the Central London Railway at Chancery-lane. 
It is expected that the cables will be diverted and 
replaced without interfering with a single telephone call. 
The work will take nearly a year to complete. 
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Railway and Road Matters. 


DurineG the three months ended December 31st, 1932, 
the Assistant Inspecting Officers of the Ministry of Trans- 
port held thirty-four inquiries into the more serious acci- 
dents to railway servants. Fifteen of these inquiries 
related to fatal accidents, of which six were ascribed to 
want of care by the deceased man ; five to misadventure ; 
two to a breach of the rules for sounlng ; one to no look- 
out man being provided ; and one to failure of duty by the 
look-out man, 


A vERY gratifying letter on the subject of third-class 
sleeping cars ap in The Times of August Ist. It 
was from a correspondent who spoke of his experience 
after a journey from King’s Cross to North Berwick. 
These third-class sleepers, concluded, are a splendid 
example of our national habit of coming last into the field 
and then outstripping our rivals, and they form one more 
argument why the British public should support the finest 
railways in the world. 

Tue Southern Railway Company has a happy way 
of recording that a man has been in its service for fifty 
years. That is done by the presentation of a gold medal, 
and recently Sir Herbert Walker handed medals to 
fifteen of eighteen men to whom they were due. Since 
the Long Service Medal was instituted, no less than 467 
men have received them, which, Sir Herbert said, he con- 
sidered a wonderful record of service which probably 
could not be equalled anywhere. 


THE new pier recently opened at Weymouth has cost 
£120,000; which will be borne in certain proportions by 
the Weymouth Corporation and the Great Western Rail- 
way. The new pier has a general width of 100ft., in con- 
trast to the 30ft. of the former structure. For an additional 
260ft. beyond the end of the old pier the new one has an 
extension 40ft. wide. Six electric cranes, of between 30 cwt. 
and 5 tons capeats , with a maximum radius of 60ft., have 
been provided, also electrically-operated capstans. 


On June 17th @ goods train was standing on the up 
line at Crich Junetion, Ambergate, L.M.S. Railway, 
when it was run into by the Leeds to Bristol mail, drawn 
by two engines. One driver on the passenger train was 
killed, and the other died from his injuries, At the 
adjourned coroner’s inquest on August Ist, it was shown 
that the mail train ignored the signals at Wingfield, 
3 miles farther north, which were at “ danger’ because 
of the occupancy of the main line at Crich Junction, by the 
goods train. 


HEREIN on the 4th instant, in relation to the sixtieth 
anniversary of the Wigan disaster, we said that in June, 
1875, legal action for damage was taken against the 
London and North-Western Company ; we also spoke of 
the facing point locking bar, the use of which would have 
prevented the points being moved under the train. Sir 
John Fowler was the expert witness for the plaintiffs, and 
said that the locking bar was the greatest improvement he 
was acquainted with. The judge who heard the case could 
not, however, understand its purpose. Counsel therefore 
gave a homely illustration by saying that supposing he 
was knocked down by a hansom cab and the cab was on 
the top of him, he could not rise as long as the hansom was 
there. His lordship leaned back and said: “I quite 
understand.” 


BriTIisH railway companies, under their powers as 
carriers, colleet and deliver parcels and merchandise 
traffic for or after conveyance by rail, and for that purpose 
they possess some 16,000 horses, over 30,000 horse-drawn 
parcels vans, and goods drays, and 5000 motor parcels 
and goods vehicles. Acting as their agents are firms like 
Pickfords Ltd,, and Carter, Paterson and Co., Ltd., which 
firms, though agents, are also competitors for the collection 
and delivery traffic ; they also act as ticket sellers, and 
in view of the fact that they get a commission on all 
tickets sold, are, again, competitors. It is now officially 
announced that discussions are proceeding between the 
four grouped railway companies and Carter, Paterson, and 
Pickford, ‘‘ with a view to securing the development of 
the cartage services provided by those undertakings in 
co-ordination with the transport facilities of the railway 
companies by road and rail.’ 

In a paragraph on page 463 of our issue of October 30th, 
1931, we mentioned a motor-driven ballast riddle used in 
the North-Eastern area of the London and North-Eastern 
Railway. A machine for a similar purpose has now been 
designed by Mr. R. J. M. Inglis, assistant engineer (con- 
struction) for the southern area. This machine has a 
concave screen or riddle that revolves in a circular casing. 
The dirty ballast is shovelled into the machine and fed 
through a hopper to the centre of the screen and the 
rotation imparts an outward motion to the particles of 
ballast, which, in their path from the centre of the screen, 
pass over the mesh and are thereby freed from dirt. The 
screened ballast is driven out by centrifugal action through 
a shute into the “ four-foot,’’ and the dirt and fine ballast 
is deposited on the outside of the line on the opposite 
side. The machine has a capacity to clean and deliver 
the ballast as fast as five or six men can feed it. 


AN objection, frequently and strongly urged in the days 
when all-metal passenger stock was being advocated, was 
the difficulty that might be experienced in rescuing 
passengers from carriages that were damaged as a conse- 
quence of derailment or a collision. It is gratifying, 
therefore, to note that until the present year no such 
trouble has been experienced—at least it has not been 
mentioned in a Ministry of Transport accident report. 
There was, however, a difficulty in rescuing the motorman 
of the electric train which ran into a goods train at Three 
Bridges on January 28th, and also the guard of the goods 
train. The wreckage had to be cut apart by oxy-acetylene 
torches and it took 14 hours to release the guard and 
3 hours to free the motorman. In the Cockett collision 
of April 18th, in which a light engine ran into a standing 
passenger train, the rear van of the latter had a steel 
underframe, with the framing of the body steel-panelled. 
The boiler of the light engine penetrated the body of the 
coach for 15ft. and it was found impossible to withdraw 
it, even by the pull of a heavy goods locomotive. Even- 
tually the sides of the coach had to be cut through by an 
oxy-acetylene torch, 





Notes and Memoranda. 





Tue capacity of water power plants in the United States 
increased by a smaller percentage during 1932 than in 
any other year since the Geological Survey began publish- 
ing statistics on that subject a dozen years ago. The 
increase was 255,136 horse-power, or 1-6 per cent., bringing 
the total at the end of the year to 15,817,941 horse-power. 


In England, says Mr. Bernard Thomas, probably 50 
per cent. of the die steel used is plain carbon, 30 per cent. 
of the dies are of 1 per cent. nickel, and the remainder 
of higher alloys of various types. American industries 
probably use 20 per cent. of plain carbon steel, 30 per 
cent. of nickel and nickel-chromium steels, 30 per cent. 
of chrome-molybdenum and nickel-chrome-molybdenum, 
and the remainder various other high alloy types. 

A CHEAP and compact 100-megohm resistor for the 
measurement of direct or alternating vol of power 
frequency may be constructed from thin- resistance 
units similar to those commonly used as “ grid leaks.” 
The construction and performance of such @ resistor are 
described in an I.E.E. paper by Mr. G. W. Bowdler, 
of the National Physical Laboratory. Errors due to 
corona or leakage along supports appear to be absent. 
There is a change of resistance with loading, due to the 
self-heating of the resistor. The magnitude of this change 
is approximately proportional to the square of the _— 
voltage, and amounts to —2-6 per cent. at 100 kV. By 
taking this change into account, voltages up to 100 kV 
may be measured correctly to 1 or 2 parts in 1000. 


A RATHER extensive investigation of the causes of 
interruptions to American industrial motor installations 
made during the last few years has brought to light the 
startling fact that about 80 per cent. of them were entirely 
unnecessary. This proportion of all interruptions was 
due to the motors being tripped off on voltage dips which 
occurred on the power systems due to short circuits on 
the supply lines. The remaining 20 per cent. of interrup- 
tions was due to motor burn-outs, severe overloads which 
caused stalling, accidents to equipment, interruptions 
to the power supply, and other miscellaneous causes. In 
a large number of cases which were investigated it was 
found possible to avoid practically all of the interruptions 
previously caused by the voltage dips by the application 
of simple remedies. 

Some of the advantages of plywood for concrete forms 
are, according to Mr. P. 8S. Hill, of the American Society 


of Mechanical Engineers, briefly as follows :—Plywood 
panels serve as sheathing lumber and lining com! 
making strong non-leaking forms with a minimum lineal 


footage of joints. Plywood does not shrink or swell, so 
these joints remain tight, thus retaining in the forms the 
necessary water for proper hydration. The plywood form 
reduces to a minimum the chance of honeycombed s' 

on the finished concrete and greatly reduces the number 
of board marks, fins, and other irregularities. In addition 
to other economies, the almost complete elimination of 
rubbing means a saving of from 4 to 12 cents per square 
foot of concrete surface. The smooth exposed surface 
resulting from the use of plywood makes painting easy 
and economical and often eliminates the necessity of 
cement plastering. 

In order to meet the requirements of modern smelting 
furnaces in which temperatures up to 3600 deg. Fah. are 
attained, the W. C. Hereus Company, of Hanau, Germany, 
has produced an iridium alloy containing more than 10 
per cent. of rhodium, which is easily handled and of which 
the melting point is in excess of 3960 deg. Fah. The 
alloy also possesses advantages from the points of view 
of cost and weight. As a result a thermo-couple has been 
produced with one branch of pure iridium and the other 
of an alloy of 60 per cent. of rhodium and 40 per cent. 
of iridium, which can be used up to temperatures of about 
3600 deg. Fah. and does not require frequent recalibration. 
The thermo-electric E.M.F. of the couple in relation to 
temperature ranges from 1-10 millivolts at 3092 deg. Fah. 
to 10-85 millivolts at 3632 deg. Fah. A variety of ceramic 
products can be employed for the Pe appar tubes. 
Corindon may be used up to 3092 deg. Fah., and oxide of 
thorium or beryllium for témperatures above 3600 deg. 
Fah. 

In a recent issue of Stahl und Eisen, Report No. 220 
of the Materials Sub-committee of the German Iron- 
masters’ Association, on “‘ Corrosion Phenomena in Tar 
Stills and Retorts”’ is published. The report describes 
various observations of corrosion on by-product retorts 
and gives experiments designed to explain the causes of 
such corrosion. Practical tests of 3000 hours’ exposure 
to the vapours distilled were made with various low-alloy 
steels and a cast iron, which were found almost equivalent 
in behaviour, except that the cast iron was the most 
resistant. Its price and weight, however, do not allow 
its use in most retorts. A sprayed aluminium coating 
was also very satisfactory. Pure phenols had no corrosive 
action, but ammonium chloride was very deleterious. 
Ordinary steels possess practically the same corrosion 
resistance. Special attention was also given to the shape 
of the corrosion pits in the materials, which in various 
plants have been found to differ according to the mixtures 
distilled. 

Ceramic bodies for electrical heating devices have 
been developed in the Ceramic Laboratories of the Depart- 
ment of Mines, Ottawa, which, tests indicate, are far 
superior in that very important property of resistance to 
thermal shock than any ware now on the market. Investi- 
gations conducted in the laboratories have shown that 
ware superior to that on the market at present could be 


produced in any plant after a small amount of experimental 
work, ing use of data presanted in the Report of 
Investigations of the Ceramics Division for the years 


1930 and 1931, which is now available. Manufacturers 
of electric stoves have been, keenly desirous that such 
investigational work be carried out. One of the investiga- 
tions described concerns the use of waste dust and scrap 
from soapstone quarry operations. The report states 
that with the use of a suitable binding material, shapes 
may be produced about equal in strength to that of natural 
soapstone. These shapes would be used as linings in 
certain industrial low-temperature heat-treating processes, 





and as a lining for ovens to serve as a heat retainer. 








Miscellanea. 





A company has been formed at Agra, India, for the 
manufacture of electric lamps. 

ScHEMEs are being prepared in several states of U.S.A. 
which will result in the expenditure of 166,000,000 dollars 
on water supply works. 

Trias of the new anti-aircraft batteries recently 
bought by the Portuguese Government from British 
manufacturers have been completely successful. 


A THIRD balloon ascent into the stratosphere, which 
will attempt to beat the altitude record of Professor 
Piccard, is being prepared by two Belgian scientists. 

Work has just been started on sinking a new shaft for 
the East Geduld gold mine, South Africa. It will probably 
have a depth of 4200ft. and be finished by the end of 1935. 


Work is to begin shortly on a scheme for improving 
the approaches to the London docks by reconstructing 
a number of bridges. The scheme is estimated to cost 
£188,960. 

Tue Admiralty light draught gunboat ‘‘ Sandpiper,” 
constructed by John I. Thornycroft and Co., Ltd., at 
Woolston and sent out to Shanghai early this year, has 
been reassembled in Shanghai and launched, and, we are 
informed, carried out a very successful trial trip last week. 


A cruDE oil refinery is to be erected at Ellesmere Port, 
on the Manchester Ship Canal, by Lobitos Oilfields, Ltd. 
A site, which will permit of the extension of the refinery, 
has been acquired near the Stanlow Oil Dock. The pro- 
ducts of the company’s Peruvian oilfields will be handled 
there. 

THE city of Prague, Czechoslovakia, is experimenting 
with the use of jute in paving streets. Without cost 
to the city, a wholesale jute firm is paving 2000 square 
metres of a street selected for the experiment. The 
advantage of jute paving is said to be in its elastic and 
silencing qualities. 

Tue Stoke-on-Trent City Council has, says the Irou 
and Coal Trades Review, adopted a proposal of the Gas 
Committee to have certain quantities of coal conveyed 
from the pits to the gasworks by road instead of by rail. 
It was stated that a saving to the gas undertaking of 
between £800 and £900 a year would be effected. 


Tue train ferry dock which is to be made at Dover, 
for the Southern Railway, will be constructed by Edmund 
Nuttall, Sons and Co., and John Mowlem and Co. (joint), 
of Westminster. It will be 415ft. long by 72ft. wide, and 
will be so equipped that a ferry can be berthed in thirty 
minutes in the most unfavourable conditions. 


Two hoist drums, claimed to be the largest yet built, 
have been completed recently for the 150-ton cableway 
for the Hoover in the United States. Each drum is 
rolled from steel plates, 2in. thick, 42ft. long and 8ft. 
wide, and weighs 90,000 Ib., and will be wound with more 
than a mile of lin. wire rope. Electric welding was 
employed extensively in their construction. 


LazcE interests in South Africa are said to be prepared 
to establish a £7,000,000 plant for the production of petrol 
from coal, provided the Government rantee the con- 
tinuance of the present import tax of 6d. a gallon. The 
present rail rate is about 8d. The idea is to supply the 
whole of the Witwatersrand area, leaving the coastal belt 
to overseas producers. The factory would probably be 
located at Vereeniging or Witbank. 

ANOTHER large investment of British capital in the 
Dominions is projected in the steps being taken by a New 
Zealand company to obtain sanction for its scheme to 
supply Auc d with water from the Waikato River, 
which is 50 miles from the city. It is officially stated that 
the capital sum, which is not specified, but is believed to be 
in the neighbourhood of £1,000,000, will be available in 
London if the company succeeds in obtaining permission 
for its scheme. 

Tse Annual Guide to Current Official Statistics pro- 
vides a very necessary key to the storehouse of statistical 
information contained in the hundreds of surveys, 
periodicals, returns, and reports on a wide range of subjects 
which are published each year by Government Depart- 
ments. It gives not only a list of the titles and prices of 
official publications containing statistics, but also an 
extensive alphabetical index showing the nature and 
scope of the information available on each subject. 
Vol. XI. of the Guide (price 1s. net, post free Is. 5d., 
344 pp.), has just been issued, and may be obtained direct 
from the sale offices of H.M. Stationery Office or through 
any bookseller. 

AccorpDiIne to the Journal of Commerce, the Carlton 
Main Colliery Company’s management is so satisfied.with 
the use of pulverised coal in part of its boiler plant over 
@ period of two years that it has been decided to use pul- 
verised coal solely. For this purpose a contract has been 
placed for the erection of a pulverising plant at the pit- 
head, and when this is completed it will be possible to 
dispense with the use of five boilers. The experiments 
have been conducted with four boilers, and a further eight 
are to be equipped for the use of pulverised coal. The 
contractors for the provision and erection of the plant are 
Tollemache, Ltd., who intend to erect a second plant at 
the pithead for their own use in providing pulverised coal 
to be marketed in the area. 

CmrTax classes of electrical goods imported into France 
on-or after August 30th, if not intended for re-export, 
must bear an indication of the country of origin. The goods 
affected include vacuum electric lamps and gas or vapour- 
filled lamps, accumulators and accumulator plates, dry 
batteries and cases for pocket and other portable electric 
lamps. The indication of origin is to be engraved on the 
bulb of lamps of a diameter of 15 mm. or more, on the cap 
of lamps of smaller diameter, engraved on moulded con- 
tainers of complete batteries or moulded in glass con- 
tainers. The indication of origin is to be shown clearly on 
the label of dry batteries and on a small tab attached to 
pocket or portable lamp cases or engraved in the metal. 
Battery plates must have the indication hollowed on the 
lower part of the end of the plate. Goods imported before 
August 30th may be sold without marking, provided the 





seller indicates the country of origin on the invoice. 
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THE CRUISER POSITION. 
Tue keel. plate of H.M. Cruiser ‘‘ Amphion ” 
was laid at Portsmouth in June. This vessel 


was authorised in March, 1931, and the fact that 
she has only now been started, two years and 
three months after Parliament had voted her 
construction, is further evidence of the inordinate 
delays to which naval shipbuilding in this country 
has been subject in recent years. Two other 
cruisers of the same programme, “‘ Ajax”’ and 
‘* Arethusa,”’ are already on the stocks, and all 
three ships are due to be-completed by July, 1935, 
though it is doubtful if the “‘ Amphion ”’ will be 
ready by then. This programme overlaps that 
for 1932, which also provided for three cruisers— 
‘** Apollo,” “Phaeton,” and “Galatea.” All 
these ships have been ordered, and if construction 
proceeds at a normal rate they, too, should be 
available before the end of 1935. An official 
assurance has been given that, from now onward, 
new ships are to be laid down and completed 
without unreasonable delay. In pursuance of 
this policy all vessels of the 1933 programme, 
including four cruisers, are to be ordered before 
the end of the current financial year, and, presum- 
ably, laid down as soon thereafter as the con- 
tractors are ready. It is, therefore, just possible 
that all the above-mentioned cruisers will have 
joined the Fleet by the end of 1936, when the 
London Naval Treaty expires. In that event, 
our establishment of post-war cruisers will be 
made up as follows :—Thirteen 10,000-ton ships, 
with eight 8in. guns; two of 8400 tons, with six 
8in.; nine (‘‘ Leander ”’ class) of 7000 tons, eight 
6in.; five (‘‘ Arethusa”’ class) of 5200 tons, six 
6in. guns. These twenty-nine vessels, which 
include two Australian units, will represent our 
First-line Cruising Fleet. Its strength is demon- 
strably inadequate, and for several years afterwards 
it will have to be supported by a score of ancient 
vessels which have already sadly deteriorated 
in speed and general efficiency. 

No one can predict what the next Naval Con- 
ference of 1935-36 will bring forth, but it would 
seem inevitable that the quota of cruising tonnage 
allotted to the British Empire must be substantially 
increased. Much will depend, of course, on the 
nature of the naval limitation agreements which are 
expected to develop in the interim. It is specially 


to be hoped that France and Italy may eventually 
be induced to join the London Treaty, or some 
modified version thereof, since otherwise there is 
no possibility of that covenant being perpetuated. 
As things are now, we are being forced, by the 
exigencies of the quota system, to build ships 
inferior in tonnage and armament to contemporary 
foreign vessels. That is an intolerable situation 
which must be ended as speedily as possible. 
We do not regret the ban on 10,000-ton cruisers, 
which we have consistently condemned as an 
expensive and vulnerable type that embodies 
all the worst defects of our pre-Jutland battle 
cruisers. But we do hold very strongly that every 
new British man-of-war should be at least the 
equal in fighting value of any of her foreign 
“ opposite numbers.”’ The “‘ Leanders ’’ probably 
conform to this principle. On paper, no doubt, 
they are somewhat inferior in armament to the 
new French cruisers—nine 6in. guns—and in 
speed to the latest Italian ships, but these deficien- 
cies are compensated by improved protection, 
seaworthiness, and endurance. It is when one 
turns to the new “ Arethusa’”’ class that a pro- 
nounced disparity appears. These are little ships 
of 5200 tons, to be armed with six 6in. guns, the 
speed being unofficially mentioned as 324 knots. 
No other nation is building miniature cruisers 
of this type. To emphasise the point it is necessary 
to make a brief survey of current construction 
abroad. France has on the stocks six ships, 
“* La Galissonniére,”’ ‘‘ Jean-de-Vienne,”’ &c., which 
displace about 7730 tons. Their speed is to be 
at least 31 knots, and armour capable of resisting 
6in. gunfire is provided. The main armament is 
nine 6-lin. guns on triple mountings. Italy, 
having completed her six remarkable ships of the 
“ Condottieri ”’ class—5090 tons, 37 knots, eight 
6in. guns—has now, building and projected, six 
further cruisers of approximately 6700 tons, with 
the same speed and armament, but with improved 
protection. In Japan four cruisers of 8500 tons 
with the unusual armament of fifteen 5in. guns are 
being built. Finally, we must mention a special 
French type, the cruiser minelayer “ Emile 
Bertin,’’ which was launched recently. Although 
displacing less than 6000 tons, this remarkable 
ship is armed with nine 6in. guns, besides a large 
outfit of mines, and is credited with a speed of 
34 knots. It is clear from the foregoing review 
that contemporary foreign cruisers are, without 
exception, much larger and more heavily armed 
than the British “ Arethusa ”’ class, and it is very 
desirable that the fact should be known, since it 
constitutes a drastic departure from our traditional 
naval policy. The Admiralty cannot he held 
responsible. In view of our widespread and vital 
commitments in respect of trade defence it rightly 
attaches first importance to numbers, and in order 
to squeeze the largest number of ships out of the 
meagre tonnage quota which the British Govern- 
ment, for quite mexplicable reasons, saw fit to 
accept at the London Conference, it is forced to 
build a series of small and comparatively feeble 
cruisers such as the “ Arethusas.” If any blame 
attaches to naval officials for this state of affairs, 
it must lie at the door of those who, in 1930, did 
not resist to the utmost the arbitrary imposition 
of a limit of 91,000 tons on British cruiser con- 
struction between the date of the Conference and 
the end of 1936. Not only was this figure patently 
inadequate, but it was accepted without any 
pari passu restriction on foreign construction. 
The only explanation of it which has ever been 
vouchsafed was that given by the late Lord 
Thomson in the House of Lords on July 2nd, 1930, 
when he described it as “a kind of compromise 
between age limits (for cruisers) of sixteen and 
twenty years.” But in that case our naval watch- 
dogs ought surely to have insisted on its universal 
application. The more closely the obscurantist 
phrasing of the London Treaty is examined, the 
more evident do its numerous pitfalls and inequali- 

ties become, Great Britain being the victim in 
every case. After a careful of this singular 
document, every thoughtful citizen of the Empire 
must cherish the hope that never again will our 
most vital interests be made the pawn in such a 
one-sided piece of international bargaining. Long 
foreseen though they were by those of clear vision, 
the actual consequences of the London Treaty 
are only now making themselves felt. The latest 
official ‘‘ Return of Fleets ” shows that by the end 
of this year the British Empire will possess only 
thirty-eight cruisers which have not passed the 
age limit of sixteen years, this total including all 
vessels being built and unlikely to be ready before 
1936. The rest of the cruiser establishment con- 








sists of over-age ships which, in the normal course. 


would now be scrapped, but which have to be 
retained on the active list simply because there is 
no new tonnage to replace them. Since 1930 only 
six cruisers have been laid down for the British 
Navy, the United States, in the same period, having 
begun eight of much superior tonnage, France 
the like number, and Italy nine. Last year not 
a single new cruiser was completed in this country, 
and two at most will be completed for service 
before next January. 

We are well aware that naval policy is governed 
by considerations other than Service expediency. 
This country has entered into certain covenants 
of armament limitation which must, of course, be 
observed, and for a variety of reasons there can 
be no question of embarking in the near future on 
a building programme of the dimensions necessary 
to make good all the deficiencies from which the 
Navy is suffering. It is, however, the duty of 
those concerned for the national safety to draw 
public attention not only to the gaps in our naval 
defence, but to the circumstances which have 
caused them, to the end that past mistakes be 
not repeated. Within recent months events 
abroac have rudely shaken public confidence in 
the stability of peace. We have been brusquely 
reminded that storm clouds may gather on the 
political horizon with disconcerting suddenness. 
One of the strongest safeguards against a breach 
of Europe’s peace is the British Navy, and the 
weight of this country’s influence in the scales of 
peace will, in the last resort, always be determined 
less by the eloquence of its statesmen than by the 
might and readiness of its Fleet. To allow the 
Navy to decay is the worst possible disservice 
to the cause of peace. 


The High-Speed Oil Engine. 


WHEN the Patent Office adopted the expression 
‘improvements of inventions ”’ (instead of new 
inventions), it recognised that every invention—as 
Sir Joseph Swan once said—has its antecedents, 
and is therefore, in reality, an “‘ improvement ”’ 
on something that has gone before. Inven- 
tions grow like crystals by accretions around a 
nucleus. It seems to be an invariable rule that 
even the simplest solution of a mechanical problem 
cannot be seen at once, but has to be won to by a 
succession of more or less clumsy expedients. A 
remarkable instance is that of the Howe or Stephen- 
son link motion, which developed by easy stages 
directly out of the old gab reversing gear. The 
reason for this fact is not to be found wholly in the 
inability of engineers to invent the best form. 
Sometimes the necessity for a change is not visible ; 
at others, one modification suggests another ; or, 
again, unsuspected advantages are secured by 
some alteration, and lead to further developments. 
Occasionally, many independent workers are seek- 
ing the solution of a problem at the same period, 
and at length two or more of them, at about the 
same time, find the answer. Then something that 
the world has scarcely been able to obtain from a 
single maker may be offered by a dozen. That would 
seem to be the history of the high-speed oil engine. 
It is many years since Mr. Alan Chorlton began 
his experiments at Beardmores on a high speed—as 
it was thought then—oil engine for traction and 
aeronautics, but it is only within the last two or 
three years that the real high-speed—2000 r.p.m. 
or more—heavy oil engine has been “‘ put upon the 
market ”’ as a commercial product. That is to say, 
it is no longer experimental ; it is just as certain 
as the petrol engine, and all the difficulties which 
delayed its coming have been overcome without 
any startling departure from practices which were 
common in engines of slower speed. 

It is hardly necessary to say that the fundamental 
problem was the injection of the minute quantity 
of oil—about one large drop in a 20 H.P. cylinder— 
per working stroke, and the preparation of that 
oil in the cylinder in such a manner that it ignited 
readily and burnt completely. That dual desider- 
atum has been achieved by the mechanical design 
of fuel pumps, and by formations of the combustion 
chamber and neighbouring parts, which cause 
ordered turbulence and the thorough dispersion of 
the fuel through the compressed air. The injection 
system and the various forms of combustion 
chamber and related parts have been frequently 
discussed and described in our columns. The 
interesting point is now that the solutions which 
research has discovered are so satisfactory that 
some thirty individual firms are producing per- 
fectly satisfactory high-speed oil engines in sizes 
up to 150 H.P., and for speeds varying between 
1300 and 2500 r.p.m. Not all these firms are using 








different designs. Indeed, it might almest be said 
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that in one respect three-quarters of them are more 
or less alike: We refer, of course, to the air storage 
cell and kindred devices, like pre-combustion and 
heat storage chambers. Whether the air cell and its 
congeners offer the best method of achieving the 
desired end is still a moot point. Some leading 
British makers of this type of engine are of opinion 
that the complexity which such devices involve is 
a disadvantage for which there is no real necessity. 
Others, however, contend that they have the valu- 
able quality that they give the engine greater 
flexibility. For example, Mr. R. Paterson, who 
examines the whole subject in an article printed on 
page 134, attributes high mean effective pressure, 
high thermal efficiency, and increased output per 
unit of piston-swept volume to the air cell. 
However that may prove to be, it is of interest 
to study the differences and similarities, as 
shown by an analytical table which is given by 
Mr. Paterson. Taking six-cylinder designs, it 
will be seen, for example, that the B.H.P. per litre 
is as low as 9 at 1600 r.p.m., but goes up to as much 
as 11-64 for the same speed. In one four-cylinder 
engine it is nearly 16 for 2000 r.p.m., and in another 
14-13 for the same speed and horse-power. Take, 
again, the M.E.P. In one example it is as 
much as 103 lb. per square inch for 2000 r.p.m., 
and in another engine of about the same brake 
horse-power and the same speed is no more than 84. 
The weights per B.H.P. also show remarkable 
differences. If another table presented by Mr. 
Paterson be examined, it will be noticed that there 





are great differences in the compression ratios, even 
between engines similar in general proportions. 
So we might go through all the figures which Mr. 
Paterson has collected; the result would reveal 
the existence of remarkable diversity of design and 
conditions of operation. 

Assuming, as we may do without much hesita- 
tion, that all these engines are designed for the 
same service—the propulsion of vehicles—it may 
be said that this diversity shows that invention is 
still in a state of flux. In theory, at any rate, there 
is one best design for a given purpose, and 
the more nearly all individual designs approach 
to that ideal the greater is the evidence that finality 
has been reached. Neither in nature nor engineer- 
ing does that condition of finality ever obtain, and 
it cannot be said that attempts to reach it by 
taking thought have ever been completely success- 
ful. The case of the American “ Liberty ’’ aero- 
engine designed by a committee of experts, comes 
to the mind as a striking instance. The inevitable 
tendency in such cases is to adopt a compromise. 
But the fact that the high-speed compression engine 
still leaves much scope for invention, does not 
weaken the fact that it has already been reduced 
to a form which is reliable, light, and economical, 
and the future of it would seem to be so thor- 
oughly assured that we may prophesy without 
much risk that it will by degrees replace the petrol 
engine in road vehicles and in the air, and will have 
a marked effect upon the problem of the oil 
engine for rail transport. 








Fate of Well-Known Steamships. 


By GERALD AYLMER. 


\f OST ships, like most men, end their careers 
iti undramatically ; the majority are broken up 
when they become non-effective, but with others it 
is different. Some are stricken down in their prime, 
like the “‘ Oregon” and “ Titanic’; some continue 
for years beyond the span of their initial purpose in 
a less spectacular occupation, and, occasionally, one 
hears with pleasant surprise of an old veteran still 
carrying on in some distant corner of the globe a 
very subsidiary but useful last duty before actually 
crumbling to pieces. 

It is not given to many vessels to end their career 
in a more fitting manner than did the famous ‘‘ Cam- 
pania,’’ the Cunard record breaker of the ‘nineties. 
She had been actually ‘‘ stood off ” in 1914 for break- 
ing up, but on the outbreak of war was taken up by 
the Admiralty, converted into a seaplane carrier, 
and attached to the Grand Fleet. She was present 
at Jutland and for ten hours towed the badly damaged 
‘“* Warrior ”’ until the latter had to be abandoned just 
before she sank. That she would be sent to the ship- 
breaker’s yard on the conclusion of hostilities was a 
certainty, and it appeared impossible that she could 
escape that indignity. But it was as if some marine 
deity had ordained her end; for it could not have been 
better than for such a grand old ship, after having so 
faithfully and conspicuously served, first her com- 
pany and then her country, for a quarter of a century, 
to close her career still in harness at such a 
time. She was accidentally rammed by H.M.S. 
‘“* Revenge ’’ in the Firth of Forth only a few days 
before the Armistice was signed, but, well-bred as 
she was, she died as stoutly and honestly as she had 
lived, and her strong construction enabled her to keep 
afloat for some hours, so that not a single life was lost. 

Equally as famous in her day was the same com- 
pany’s “‘ Scotia,” of 1862. Of 4667 gross tons, she 
was fitted with the most powerful side lever engines 
ever installed afloat, and she ran very successfully on 
the Transatlantic route until outclassed. During 
1879 she was sold to the Telegraph Construction and 
Maintenance Company, and was converted by Lairds 
into a twin-screw cable-laying ship. In 1896 a serious 
explosion occurred in one of the cable tanks which blew 
out the collision bulkhead, but the second bulkhead 
held, and undoubtedly saved her. She visited many 
parts of the world on submarine telegraph work until 
wrecked in 1904 at Guam, one of the Ladrone Islands. 

It will surprise many to know that the Inman 
flyer, the “‘ City of Berlin,” of 1874, survived long 
enough to take a part in the Great War. She was of 
the usual extremely elegant Inman design, of 5500 
gross tons and 5200 L.H.P. On trials she did not 
quite come up to expectations, but in 1875 crossed 
the Atlantic at an average speed of 15-41 knots, a 
record. During 1887 she was considered worth re- 
engining with triple-expansion machinery, and in 
1893 passed under American control with the rest of 
the Inman fleet. On the outbreak of the Spanish- 
American War in 1898, she was purchased by the 
United States for transport duties and renamed 
the “‘ Meade,” and on that nation entering the Great 
War was commissioned as a training ship at Boston. 
She was brpken up soon after the Armistice. 





Another well-known early record breaker which 
existed beyond “1914 and war time” was the 
Guion “‘ Arizona.”” She was built by J. Elder and 
Co.—now Fairfields—in 1879, and was powerfully 
engined with a three-cylinder compound set, having 
62in., 90in. and 90in. cylinders, with a stroke of 
66in., which indicated 6300 H.P., and gave her a 
speed of 16} to 17 knots. Her career was nearly cut 
short early in life, for in the November of the year 
she entered service, while in mid-ocean and when 
travelling at 14 knots, she crashed into an iceberg, 
which ‘“ concertinaed ” her bows to a length of 26ft. 
and a depth of 14ft. below the water line. Owing to 
her collision bulkhead standing, she reached port 
safely, and the incident, contrary perhaps to expecta- 
tion, proved an excellent advertisement for the vessel, 
as it was considered that if she could stand that, she 
could stand anything. During 1898 she was re- 
engined by Fairfields, and sold to the American 
Northern Pacific Line, running between San Fran- 
cisco and the Far East. She had the rather unusual 
experience for a merchant ship of having actively 
served through two big wars. During the Spanish- 
America War she was employed as a trooper, and 
when America joined the Allies in the last war she 
was transferred to the Atlantic, and carried many 
hundreds of American troops to Europe, proving in 
1919 to be still good for a steady 13 knots. She was 
broken up at San Francisco in 1926. 

The National Line “ America ” was an exceptionally 
handsome vessel, with her two very large, well-raked 
funnels, and long clipper stem. Built in 1884 by 
J. and G. Thomson—now John Brown and Co.—she 
proved one of the fastest steamers on the Atlantic 
route, but she only went to prove that a single fast 
ship does not pay, and in consequence arrangements 
were made with the Anchor Line to run her in con- 
junction with the equally handsome “ City of Rome.”’ 
Before the close of the decade she was sold to the 
Italians as a transport, and later was fitted up as a 
torpedo school ship. After the war, she was recon- 
ditioned and employed for a time as an exhibition 
ship for Italian industries, being broken up in 1926. 

By far the most tragic fate that can befall a vessel 
is to be posted as missing, with the long-drawn 
suspense for the relatives of the passengers and crew, 
and the anxious uncertainty of the owners as to what 
could have happenéd to her. The most recent instance 
(excluding those which occurred in the exceptional cir- 
cumstances of the war) was that of the “ Waratah,” 
a well-constructed and well-found vessel, the mysteri- 
ous disappearance of which is too well known to 
need retelling. 

The early days of steam navigation had many a 
similar sad page of history. The very fine “ Pre- 
sident,” which belonged to the same company that 
owned the plucky little “Sirius,” created almost 
as much stir when she came out as did the ‘‘ Maure- 
tania,” being splendidly fitted up and the fastest 
steamer then afloat. On March llth, 1841, she 
sailed from New York on her fourth voyage, and 
was never seen again. At the court of inquiry 
held by the British consul at New York in June, 
it was stated that the ‘‘ Orpheus ’”’ left New York 





in her company, and they continued in sight of 
each other until the following mid-day, when the 
* President’ was last seen between Nantucket 
Shoal and St. George’s Bank, rising on the top of 
a tremendous sea, and it had been observed that 
previously she had been pitching and labouring 
heavily. Amongst other mysterious disappearances 
may be mentioned that of the Inman’s “ City of 
Glasgow,” of 1853, which sailed for New York on 
March Ist, 1854, with 480 passengers and crew, and 
was heard of no more. During 1854 the American 
Collins Line of Transatlantic steamers, which had 
been formed to dispute the Cunard’s almost auto- 
cratic supremacy on the route, received its first 
smashing blow by the loss of the ‘* Arctic ” by collision 
off Cape Race, with great loss of life, and in 1856 fate 
administered the coup de grace to the ill-starred com- 

by the mysterious disappearance of the 
** Pacific’ while on a westward voyage, the general 
opinion being that she struck an iceberg. During 
1870 the Inman Company again experienced one of 
these least-desired disasters when their ‘City of 
Boston *’ disappeared. 

Of the pre-war Atlantic record breakers the two 
which stood out most prominently in the public 
eye were the Inman’s “ City of Paris”’ and “ City 
of New York.” In this respect they ranked before 
the White Star ‘ Majestic’ and ‘ Teutonic,” and 
even before the stately ‘‘ Campania ” and ‘* Lucania,’ 
although they were by no means so fast as the latter 
pair. This preference was undoubtedly due to their 
exceptional elegance, especially before they were 
altered. They were built by J. and G. Thomson, 
were of 10,500 tons, and had twin sets of triple- 
expansion engines of 20,000 I.H.P. Their speed 
contests with the ‘ Majestic” and ‘‘ Teutonic ”’ 
were eagerly followed, and it so happened that at 
times one took its departure within a few hours of 
that of a rival, and then excitement ran very high 
on board, although it was vehemently maintained 
by the respective companies—but hardly believed 
outside—that racing in the true sense was never 
indulged in and was against orders. During the 
‘nineties the Inman Company passed completely 
under American control, and when the Spanish- 
American War began these two vessels were con- 
verted into armed cruisers, for which they were 
very suitable, being renamed the “ Yale” and 
“Harvard” respectively. When America came 
into the Great War they were snapped up for trooping, 
but after the Armistice were considered unsuitable 
to resume high-grade passenger service, and were 
sold to Italy and employed in that country’s emigrant 
traffic, being broken up at Genoa in the early *twenties. 
Thus, in this rather obscure manner, ended the career 
of two vessels which, in their day, presented a com- 
bination of elegance, speed, and popularity that has 
never been s R 

We now come to three very famous steamships 
of the past which are still with us—not in any active 
capacity it is true, but at least it can be said that they 
are in existence, and, peculiarly enough, one of them 
is the oldest of any of the vessels dealt with in this 
article. 

On July 19th, 1843, there was “floated out” 
at Bristol by no less a personage than the Prince 
Consort the steamship “ Great Britain.” She had 
been designed by Mr. I. K. Brunel, for the Great 
Western Steamship Company—an offshoot of the 
Great Western Railway—to run in conjunction with 
the “‘ Great Western ”’ on the Atlantic route. She 
was not only the largest Transatlantic vessel that had 
been built, but the first to be constructed of iron 
and the first to bé fitted with screw propulsion. 
She was far in advance of current practice as regards 
structural strength, water-tight subdivision, and in 
other ways. It is, indeed, seldom that so many 
daring innovations are to be found embodied in one 
hull. Yet they were the result of much careful 
consideration and a well-balanced judgment and 
in their startling boldness more resembled the 
orderly progress of the “ Mauretania”’ than the 
rather grandiose inception of the “‘ Great Eastern.” 
She presented a graceful appearance, with the usual 
clipper stem, a row of painted gunports along her 
side, and no less than six well-raked masts. The 
orthodox vocabulary ran out of names for the 
latter, and so they were known according to the days 
of the week ! 

She had a gross tonnage of 3100 and geared engines 
of about 1500 I.H.P. Each pair of inclined cylinders 
worked upwards and was cranked on to a large gear 
wheel which, in turn, drove, by means of four endless 
chains, a smaller gear wheel on the end of the pro- 
peller shaft. On her first voyage the average speed 
was 9-3 knots, but later this was considerably 
improved on. The story is well known of how early 
in her career she went ashore on the coast of Ireland 
and remained, exposed to the full force of a winter's 
storms, until towed off a year later by the ill-fated 
“ Birkenhead.” Although not damaged to the 
extent that would be supposed, the repair bill was 
not a light one, and as her owners would not entertain 
the cost, she was sold into the Australian trade, 
where for twenty years she enjoyed a great reputation 
for comfort, steadiness, and regularity of voyages. 
During 1882 her machinery was removed and she 
was converted into a sailing ship, but after a while 
was turned into a coal hulk at the Falkland Islands 
where, after a life of ninety years, she is still to be 
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found. From 1843 to 1914 is a long span as iron vessels 
go, but it can be said that she played an important, 
if small, part in the Great War. On the morning 
after the arrival of Admiral Sturdee at the Falklands, 
he was actually coaling his flagship, the ‘‘ Invincible,” 
from the hulk of the “ Great Britain ’’ when that 
dramatic incident occurred in which the German 
squadron under von Spee unwittingly presented 
itself to the far superior force of the British and was 
annihilated later in the day. 

The elegant “Himalaya” of the ’fifties was 
best known as a very steady and comfortable troop- 
ship. She was built on the Theses for the Peninsular 
and Oriental Company, and in 1854 was thus employed 
under Government during the Crimean War. Her 
trunk engines were one of John Penn’s finest early 
jobs, and indicated 2500 H.P. So very successful 
did she prove as a trooper that she never returned 
to ‘civil life,” being purchased the Admiralty 
of the day, and it is to their ¢ t that no Board 
ever made a better bargain! From the first she 
proved exceptionally fast and made in 1854 a record 
voyage from Gibraltar to Malta in 74} hours at an 
average speed of 13-5 knots, which stood unbeaten 
for many years. It would be interesting to know how 
many troops she carried during her career, both in 
peace and war ; the number must have run into many 
thousands. Owing to the Government eventually 
adopting a system of contract for trooping she was 
no longer required, and in 1896 was dismantled for 
sale, but so sound was her hull found to be that it 
was decided to convert her into a coal hulk and store- 
ship and under the disguise of a number she is still 
to be found at Devonport. 

Of the many historic pairs that the Transatlantic 
service has seen, the ‘‘ Britannic ”’ and ‘“‘ Germgnic ” 
were two of the best known for speed and comfort 
of accommodation. It is said that their builders, 
Harland and Wolff, were given a free hand so long 
as they secured the Blue Riband for the White Star. 
Although they lacked the clipper stem of the Inmans, 
which was always such a prominent feature in the 
appearance of a vessel, with their four masts, square 
rigged on three, and two well-raked funnels painted 
the White Star cream with black tops, they gave an 
impression of great speed and power. They held 
the record for their company from 1876 to 1879 
with a service speed of 15 to 16 knots, and as they 
grew older so they became faster, and were remarkable 
for their very consistent timing, in spite of any 
weather encountered, 

With their large accommodation and high speed 
they proved very successful transports during the 
South Africa War, but by then they were getting 
somewhat outclassed, and they were not retained 
long on the Atlantic after their return to normal 
duty. The “ Britannic’? was broken up in 1903 
and in the following year the “‘ Germanic ’’ was sold 
to the Dominion Line and became the “ Ottawa.” 
She is unique as being the only British record-holder 
which has been engaged in hostilities against the 
country of her origin. During 1911 she was sold 
to the Turks as an army transport, and during the 
Great War was torpedoed by a British submarine 
and had to be run aground, but was subsequently 
salved by the enemy. After the Armistice she again 
visited the scene of her former triumphs, and made 
several voyages across the Atlantic to New York 
with refugees, and is stated to be to-day employed 
as the ‘‘ Gul Djemal ”’ in the Black Sea trade. 








The Marquis of Worcester, and 
Vauxhall.* 
By W. H. THORPE, Assoc. M. Inst. C.E. 


THE Marquis OF WORCESTER in this connection is, of 
course, understood to be the second Marquis (1601-1667), 
author of ‘‘ A Century of Inventions,” published in 1663, 
though written some eight years earlier, a remarkable 
work which suggests so much, yet, in fact, discloses so 
little. 

As a young man, the Marquis was interested in mecha- 
nical pursuits, for in 1629 he became associated with 
Gaspar Koltoff, a German master mechanic, to whose 
skill he makes generous tribute in his writings, and who 
was employed by him, wholly or in part, during many 
years. Charles I. had quite early in the seventeenth 
century established an ordnance factory at Vauxhall, 
and here we find Kaltoff and the Marquis active—the 
Marquis at first more particularly concerned in that part 
of the site which had been known as the “ Sope ” house, 
though later converted into a copper and brass foundry, 
and bought by him in 1639. This part was dismantled 
during Commonwealth times, when work was confined to 
the remaining, with which we are more concerned, as 
we have details relating to it at a date twenty years or 
more before the Marquis’s death. The locality of this 
property we learn from a petition dated 1666, presented 
to Charles II. by the Marquis, making certain claims to be 
restored to the occupation of Vauxhall, from which he had 
been displaced. This petition was followed two years 
later by a report to the Duchy of Cornwall, to which 
Vauxhall appertained, made by the Surveyor-General, 
which describes in detail the property in dispute. The 
particulars given—.e., the acreage and leading dimensions 
—enable the precise position of the site to be determined, 

Rocque’s large scale “ Survey of London,” made between 
1739-1745, though about seventy years later than the date 





of the report, shows what is undoubtedly the site indicated. 
The principal dimensions are in agreement, and the 
enclosing wall named in the report is shown, but the build- 
ings as given by Rocque are not conformable. Evidently 
considerable changes had taken place in the seventy years’ 
interval. Further details of buildings on the site, coeval 
with particulars given in the report before named, are 
furnished by the terms of a lease granted in 1667 to Peter 
Jacobsen, who was a son-in-law of Kaltoff, lately deceased 
The interpretation of the particulars in these documents 
presents some difficulties to the lay mind, but by the 
kindness of Mr. R. L. Clowes, till lately on the staff of the 
Duchy of Cornwall, who, by the nature of his work, has 
become familiar with such documents, the i 
referred to in the deeds have been laid down as shown on 
the accompanying plan, based on the 5ft. Ordnance 
Survey, on which survey is still indicated the position of 
“Gunhouse Stairs” at the northern end the site. 
This lay-out is believed to be substantially correct, and 
as near the truth as can be ascertained. 

In the year 1645 there had been made “ An Inventorie 
of all his Mats Goods Engines and Materialls.. . at 
Fauxhall,” giving a list of the various tools, plant, and 
models found at the works, i.e., twenty years before the 
Marquis’s death, and apparently agreeable to the descrip- 
tion of the buildings, as laid down on the plan. From this 
interesting inventory, it is evident that work of a very 
misce us character, much of it experimental, in 
addition to the making of ordnance, had been done at 
Vauxhall. Thanks are due to Mr. Rhys Jenkins, of this 
Society, for the use of his transcript of the original pre- 
served at the Record Office (an abstract was given in Tin 
EnorinzER, November 21st, 1919). 

The most complete account of the ’s activities 
is to be found in “‘ The Life, Times, and Scientific Labours 
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THE VAUXHALL ORDNANCE WORKS, CIRCA 1667 


of the Second Marquis of Worcester,” by Henry Dircks, 
including the “‘ Century,” to which work the author of 
this paper is much indebted for information. Mr. Dircks’s 
comments and explanations are, however, to be considered 
as those of a special pleader, for he reads into some items 
of the “‘ Century ” much more than is really there. The 
Marquis was very loose in his descriptions—purposely 
ambiguous, it is probable, though that was not unusual 
for the age in which he lived. Invention Nos. 68 and 98 
are, however, sufficiently precise to justify the view that 
he meant to formulate some kind of steam pump or steam- 
operated machine, and No. 100 shows that he intended to 
be more explicit at a later date. That he had some know- 
ledge of the properties of steam is clearly evident, of high- 
pressure steam as a motive force, and possibly of the con- 
densation of steam to produce a vacuum. 

It is commonly believed by admirers of the Marquis 
that he had one of his water-commanding engines on view 
at Vauxhall. Examining the known facts, we find that 
in 1663 Monsieur Sorbiére, historian to the King of 
France, says in an account of his travels: ‘‘ One of the 
most curious things I wished to see was a Hydraulic 
Machine, which the Marquis of Worcester has invented, 
and of which he has made an experiment.” He visited 
Vauxhall, and says: ‘‘ This machine will raise to the 
height of 40 feet, by the strength of one man, and in the 
space of one minute of time, four large buckets of water, 
and that by a pipe or tube of 8 inches,” 

Later, Cosmo de Medici III., Grand Duke of Tuscany, 
in 1669, visited Vauxhall, as stated in an account of his 
travels, and there saw what was 0 the same 
machine, thus described: “It raises water more than 
forty geometrical feet by the power of one man only, and 
in a very short space of time will draw up four vessels of 
water through a tube or channel not more than a span in 
width.” In neither of these statements is there 
reference to fire or steam, which is the one feature which. 
would not be overlooked had there been such agency 
operating. If, now, we examine the “ work done,” that 
of raising four large buckets of water, as given by 
Sorbiére, forty feet in one minute, we 
weight of water in one “ large bucket ” at 30 lb., that the 


minute, an effort well within the capacity of one man for 
a short period, allowing a reasonable efficiency for the 
apparatus. The “large bucket” reckoned as holding 
30 Ib. of water is based on information supplied by an 
expert in the cooperage trade, who does indeed give 
25 lb. as the limit. What the two travellers saw was. 
without doubt, simply a mechanically operated machine, 
It is not surprising that the apparatus should have 


.| attracted attention when it is remembered that the 


common suction pump could draw water but little more 
than half the forty feet recorded. 

An Act of Parliament (1663) to enable the Marquis to 

receive the benefit and profit of his water-commanding 
engine required that a model of the engine should be 
deposited with the Exchequer by a date named. Was 
this done? Mr. Bennet Woodcroft, appointed in 1857 
Clerk to the Commissioners of Patents, took great pains 
to find out if the model had been so deposited, and, if so, 
to learn its history. In 1860 various State Departments 
were circularised, but without result. 
The —— had also declared his intention of having 
a model of his engine buried with him, and this clue was 
likewise followed up. After some years, and with difficulty, 
permission was obtained from the Duke of Beaufort, his 
descendant, and from the proper ecclesiastical authority, 
to open the Marquis’s coffin in the family vault, the search 
being then made. In the Woodcroft Collection at the 
Patent Office Library is to be found a detailed and some- 
what gruesome account of this search, which, however, led 
to no result. 

The author, thinking that when the Vauxhall Works 
were closed items of interest might have been preserved, 
has made inquiry at the Tower of London and at the 
Woolwich Museum, but though some trouble was taken in 
the matter by those in charge, nothing was brought to 
light. We are thus left to surmise what it was the Marquis 
actually accomplished in the matter. There was time to 
do something ical between the: passing of the Act 
and his death four years later, but there appears no 
independent evidence of anything accomplished, and we 
are left guessing. His efforts at Vauxhall had attracted 
attention, and had he made a practicable steam 
pump, we might look with confidence for supporting 
testimony. 

That the Marquis had a far-reaching interest in mech- 
nical matters is evidenced by the records of the Royal 
Society which show that about 1650 he was contemplating 
the establishment at Vauxhall of a ‘“‘ College for Artisans,” 
perhaps the earliest suggestion for technical education. 
In this Charles I. is said to have taken an interest some 
years before. 
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SHORT NOTICES. 


Wireless Over Thirty Years. By R.N. Vyvyan. London : 
George Routledge and Son, Ltd. Price 8s. 6d.—In this 
account of wireless from its beginnings to the complicated 
developments of to-day, the author has succeeded in 
telling his story in a lucid and attractive manner. Although 
the book does not meet the requirements of those seeking 
detailed technical information, it describes the modern 
applications of wireless, in marine and land communica- 
tion, in aviation, in telephony, and in broadcasting. 
Special attention is paid to the contributions of the 
British Post Office to wireless development and to the 
important part played by wireless in the war. The early 
chapters deal with the development of the long-wave 
system up to the establishment of commercial 
Transatlantic communication, and describe the pioneer 
work of Marconi and others. The account which the 
author gives of the development of the beam system makes 
interesting reading. Other exceptionally entertaining 
sections are entitled “Incidents in a Wireless Engi- 
neer’s Career,” ‘“ History of Imperial Communication,” 
and “ Broadcasting Development.” A chapter is also 
included on ‘‘ Wireless as a Career,” in which the author 
considers the prospects the industry offers to suitably 
qualified men. Mr. Vyvyan’s long association with wire- 
less work has enabled him to tell the story authoritatively 
and to draw upon a large store of historical information. 


Principles of Radio Communication. By J. H. More- 
croft. London: Chapman and Hall. Price 46s. 6d.— 
The third edition of this extensive book probably con- 
stitutes the most complete and up-to-date volume on 
wireless communication. Since the previous edition was 
ublished in America five years ago, considerable advances 
,ve been witnessed in the wireless industry, and various 
alterations and additions to the text have consequently 
been made. The ever-increasing use of “all mains ” 
receiving sets has called for more information on rectify- 
ing apparatus and circuits, and the action of filters, whilst 
increased amplification has necessitated the inclusion of 
new notés on shielding. Other new material relates to the 
electrolytic condenser, the latest types of valves, frequency 
control, and the action of microphones and’ modulators. 
As wireless circuits have now become sufficiently 
standardised to warrant giving some reasonably com- 
plete cireuit lay-outs, this has been done both for tele- 
graphy and telephony installations. An attempt has 
also been made to introduce some of the more = 
fin ing the action of short waves and their 
elgg ionised layers of the atmosphere ; 
the action of this reflecting agent, its position and move- 
ment and its effect in changing the apparent direction of 
électro-magnetic waves. There is much new material 
relating to the attenuation of radiated energy and the 
areas covered by a gi amount of power under different 
conditions. ly to the activity of the American 
Radio Section of the Bureau of Standards, wireless 
beacons for the guidance of aeroplanes have made con- 
siderable progress in America and a résumé of the findings 
of the Bureau and particulars of the types of beacons 


the | used are included in the book, which now contains over 


1000 pages. The only chapter that has been reduced in 








*The Newcomen Society for the Study of the History of 
Engineering and Technology, February, 1933. 





mechanical work done was equal to 4800 foot-pounds per 


length is apparently that on spark telegraphy. 
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FiG. 1—DOUBLE-SPINDLE MOULDER 


Improved Wood-working Machines. 


THE illustrations on this page represent two improved 
wood-working machines manufactured by Thomas Robin- 
son and Son, Ltd., Rochdale, which, on account of their 
capacity for high outputs, are specially adaptable to motor 
car body and railway carriage construction, or to any 
purpose for which large quantities of curved and irregular, 
as well as straight, stock have to be worked. The double- 
spindle moulder with two power feed rollers, shown in 
Fig. 1, is suitable for the heavier classes of work, as it 





of standing and door pillars for passenger coaches, samples 
of which, together with the jigs used in their production, 
are shown in Fig. 3. The pillars are square-edged on two 
sides at one operation and the checking or rebating is a 
separate operation worked with a single spindle, as illus- 
trated in Fig. 4. 

As will be seen from the illustration, the machine con- 
sists of a heavy type double-spindle moulder, provided 
with a pair of power-driven feed rollers and the necessary 
top and side pressures. The rollers feed the stock diagon- 
ally between the two vertical cutter heads, which may be 
adapted to carry either plain or mould cutters. The cutter 
heads are usually of the circular type arranged to carry 











FiG. 3—JIGS FOR, 


will replace several hand-feed spindles, with a consequent 
saving in wages, time, floor space, and upkeep, and it will 
also reduce considerably the risk of accidents to the 
attendants. The second machine, Fig. 2, has been 
evolved from the first, and is better adapted to work of a 
lighter nature. Much of the jig work, including also double- 
ring fence work, formerly carried out by hand feeding, 
can be passed through this machine by power with greatly 
increased output and with little modification to existing 
jigs. 

The double-spindle moulder, Fig. 1, was recently 
supplied to the Great Western Railway for the production 


AND WORK PRODUCED BY, 





DOUBLE-SPINDLE MOULDER 


two or three thin knives. The cutter spindles carry ball- 
bearing collars, either above or below the cutter heads, or 
in both positions, and against these collars the patterns 
or jigs carrying the work are pressed by ball bearing pres- 
sure rollers. As can be seen in Fig. 3, the.ends of the jigs 
are shaped to register one with the other, 80 that they can 
be fed through the machine in one continuous stream. 
The feeding arrangement is shown in the diagram, 
Fig. 5. It consists of a pair of vertical power-driven rollers 
carried on two pivoted radial arms, which float freely and 
adapt themselves to the curvature of the work passing 
through the machine. These two radial arms are, in turn, 











FiG. 4—REBATING wifi A SINGLE SPINDLE 


FIG. 2—SINGLE-SPINDLE MOULDER 


carried from a main arm, also adjustable radially, and 
supported on a pillar at the rear of the machine in which 
pillar is mounted the driving gear. The feed rollers are 
Thin. diameter, and may be either of fluted cast iron or 
covered with rubber, according to the class of stock to 
be ‘handled. They are driven by steel chains having 
adjustable tension sprockets. The rollers can be adjusted 
apart to suit the dimensions of the work in hand by means 
of a hand wheel and a screw which is spring loaded to 
allow for variations in width. Three rates of feed—L5ft., 
30ft., and 45ft. per minute—are provided through the 
medium of a gear-box. An adjustable pressure shoe is 
fitted for holding the timber down to the table, and two 
lever pressures with ball bearing rollers hold the template 
and work up to the cutter heads. 

The second machine is a single-spindle moulder, fitted 
with a power-driven roller and a pressure fence. The 
roller serves both for feeding and holding the jigs and 
work up to the cutter spindle on which ball bearing collars 
are used, and against which the jigs operate. This feed 
roller is carried, as shown in Fig. 2, on a radial arm having 
adjustment to limit its movement towards the cutter head 
and to suit the size of the jig and work, and also to regulate 
the amount of feeding pressure to suit the class of work 
being done. The roller, which has teeth of fine pitch, is 
driven by enclosed worm reduction and chain gearing, 
the whole being carried on a standard or pillar attached 
at the rear of the machine ; for wider work a rubber- 
covered roller is provided. Two rates of feed are available, 
namely, 10ft. and 20ft. per minute. The pressure fence 
consists of a spring-loaded shoe operating on each side o} 
the cutters and serving to hold the work into the jigs 
whilst the cutting operation is being carried out. It has 
adjustments to vary the width of the gap, also to limit the 
depth of cut where the heavy nature of the work may 
make it desirable for the operation to be performed in two 
cuts. This pressure fence also acts as a guard and as a 
hopper for deflecting the chippings. This feeding system 
is also applicable to the firm’s standard single-spindle 
moulders. By its use irregular shapes on both curved and 
straight stock can be handled, and even bevels with varying 
angles can be worked as well as straight stock. 

The power feed is capable of working against much 
heavier cuts than those possible when hand feeding is 
adopted, and in many cases sweeps can be machined direct 
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FiG. 5—FEEDING ARRANGEMENT OF DOUBLE-SPINDLE MOULDER 
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from straight stock, marking out and band sewing being 
quite unnecessary. This new system is designed more 
especially for motor body builders, furniture and chair 
makers, also brush factories, and in any shop where 
repetition work is carried out. It obviates the clamping, 
screwing, or nailing of the work to the jigs, a very important 
factor where the blemishes caused by nails or screws are 
detrimental to finish. The time required to close the 
clamps or to drive the screws is also wholly obviated. 

A pair of jigs, usually in box form to suit the job and 
cutters of suitable profile, are all that is necessary once 
the machine is installed, The jigs are fed one behind the 
other, and where dotible-sided work is called for, they are 
arranged for right and left-hand faces. On curved stock, 
where the finish will not permit cutting against the grain 
of the timber, the jigs can be made reversible, i.e., to turn 
over for feeding from each end alternately, without 
removing the stock, thus ensuring the finished face or 
mould matching correctly from each direction. This 
method of working is limited to straight face cutting or 
mould sections which are reversible. 








New On-Load Transformer Tap- 
Changing Equipment. 


THe demand for on-load tap-changing equipment, 
giving smooth voltage control and applicable at reason- 
able cost to small transformers with capacities up to, say, 
1500 kVA, is met by new apparatus developed by the 
Hackbridge Electric Construction Company, of Hersham, 


| 




















FIG. 1—TRANSFORMER WITH TAP-CHANGING’ GEAR 


Walton-on-Thames. Although equipments embodying 
special induction regulators to provide a very smooth 
voltage variation from one tapping to the next have been 
made by this company for use in conjunction with its 


in a large number of small steps, so that line disturbance 
is reduced to a negligible quantity. Moreover, the break- 
ing of currents of any appreciable magnitude is confined 
to one amply rated contactor per phase, which serves to 
break full-load current at the low voltage across one pair 
of tappings once each time a tapping is changed. The 
equipment can be arranged for manual, push-button, or 
fully automatic operation, according to requirements. 
The illustration (Fig. 1) shows a typical manually 
operated equipment fitted to an 11,000-volt side of a 
750-kVA, 50-cycle, single-phase transformer, designed 
to provide a voltage variation of 28 per cent. in fourteen 
steps of 2 per cent. As will readily be appreciated, tap- 
changing units for two or three-phase transformers simply 
consist of an extension of the mechanism shown in this 
illustration, and separately in Fig. 2. The driving shaft, 
operated in this particular case by a hand wheel, is directly 
coupled to the resistance switch C, which takes the form 
of a drum with a double set of contacts connected as shown 
in Fig. 3 to permit of continuous rotation. On the main 
shaft there is a dise D with a pin P, which on rotation of 
the shaft moves the selector switches A and B by engaging 
with the slots in the driving dises E and F, which are 
designed to interlock with the edge of the dise D. When 
they are not being rotated by the driving’ pin P they are 























FiG. 2—TAP- CHANGING MECHANISM 


held stationary. When the main shaft is rotated, the pin 
first of all rotates one selector switch through a short arc. 
The switch is then locked in position while the main shaft 
is turned through approximately 180 deg., when the pin 
engages with the driving disc of the other selector switch, 
which is also rotated through a short arc. Between the 
operation of the two selector switches the resistance 
switch passes over all the resistance tappings. On the 
right of the equipment there is a contactor X which, by 
means of a cam on the main driving shaft, is made to open 
or close before or after the selector switches operate. 
One half revolution of the main shaft completes a change 
from one transformer tapping to the next. 

In the diagram Fig. 3, the transformer is shown operating 
on No. | tapping, vid the resistance switch C, and the No. 1 
contact on the selector switch A, the contactor X being 
open. The sequence of the change from No. 1 to No. 2 
tapping is as follows :—Selector switch B moves and 
connects tapping No. 2 to the end 6 of the resistance, 
and it will be noted that this operation is performed 
‘* off load.”” Contactor X then closes, and completes the 
circuit through the resistance from tapping No. 1 to 
tapping No. 2, when a circulating current flows equal to 
the full-load current. The switch C then moves along the 
tappings of the resistance until it reaches the end 6 of 
the resistance when the supply is taken direct to No. 2 





transformers built for the ‘‘ Grid,’ owing to cost, the 
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FiG. 3—GENERAL ARRANGEMENT OF TAP-CHANGING GEAR 


use of this apparatus is out of the question on relatively 
small transformers. With the gear under consideration, 
however, a very close approximation is obtained to the 
smooth control secured with the firm’s special induction 
regulators, at a cost in keeping with that of the smaller 
transformer, the voltage between tappings being varied 






tapping. The contactor X then opens, thus interrupting 
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KEY DIAGRAM 


the circulating current through the resistance, and it will 
be noted that this contactor is the only switch operating 
on load, and that it has only to break the kVA of the 
tappings at tapping voltage. Finally, the selector switch 
A moves and isolates tapping No. 1, this operation being 


in changing from any tapping to the next, the switches 


A and B closing and opening in the correct sequence 
whilst the switch C moves along the tappings on the 
resistance. 

From the curve shown on the left of Fig. 3 it will be 
seen that the pressure change takes place in a series of 
small steps, which can be adjusted as required by suitably 
grading the resistance. The apparatus is housed in a sheet 
steel chamber, the front of which is closed by an oil-tight 
steel cover. All the tap-changing gear, including the 
resistance, is immersed in oil, which is separated from that 
in the transformer by means of a partition. 








Welded Buoys and Tanks. 


On the occasion of a recent visit to the works, in Byng- 
street, Millwall, of John Bellamy, Ltd., we saw a number of 
jobs in progress, in the way of ste el plate work, which 
were interesting, both as to the diversity of their applica- 
tion and also as to the means employed in their production. 
Two such cases we illustrate. They represent one of 
several mooring buoys supplied to the Crown Agents 
for the Colonies, and a buoy for holding the sea end of a 











carried out “off load.” A similar sequence takes place 

















Buoy FOR OIL PIPE LINE 


pipe line for shipping oil from a depét of the Anglo- 
Persian Oil Company. 

The outstanding feature of these constructions is that 
they were put together entirely by autogenous welding, 
and the makers claim that they are the largest examples 
of their class ever made by the process. 

However, the interest of our visit depended not so 
much on the products, for buoys, oil tanks, and so forth, 
are not inspiring to look at, but rather in the methods 
whereby they were made. 

The Byng-street works must have a long history, 

















MOORING Buoy 


and much of the piant of a generation ago remains, but 
modern methods have been grafted into the old buildings, 
while it struck us that the artisans had been carefully 
chosen for their skilfulness. Thus, in the case of the 
Crown Agents’ buoys, a large square star-shaped forging, 
with an eye at the centre, was required for the mooring, 
and we discussed its production with the smith. He 
explained how it had been made from a piece of Tin. 
round iron, with the help of a hearth and a hammer 
only—and he was only a young man. In the plate- 
bending department, there are two fine sets of bending 
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rolls, and we were intrigued to see how the men walked 
and stamped on the plates as they went into the rolls 
to guide them through and ensure the production of the 
desired cylindrical form. The result was all that could 
be wished. 

There is a machine shop which contains practically 
every class of tool, except automatics (which would seem 
to be quite out of place in such a works), and some of the 
machines are of considerable size. There is also a large 
erecting shop where machinery can be put together. 

Most of the welding is done in the yard, part of which 
is roofed over, and most of it is done by the electric are 
process. Here such things as the buoys we illustrate, 
petrol and oil tanks, are fabricated, and on the occasion 
of our visit several large cylindrical tanks were being 
dispatched to as far away as Liverpool. There is an 
extensive equipment for testing the tanks for tightness, 
both under air and water pressure. We saw one instance 
where a high-pressure gas container had been left under 
test pressure for a week, and were informed that the 
gauge pointer had not moved. We were, in fact, very 
favourably impressed with the appearance of all the weld- 
ing we saw. 

A sporting novelty which the company has lately 
introduced, and of which considerable numbers are being 
made, is called the Bellamy Water Swing. It consists 
of a cylindrical buoy for bathing pools. It is ballasted 
below and has a mast fitted with cross rungs. The idea 
is that the bathers should climb the mast to swing back- 
wards or forwards, or dive off, and we car imagine that 
they provide good fun. 








Oil Engine Generator Set with 
Anti-vibration Attachment. 


Lx the article on the Thornycroft-built motor yacht 

‘ Trenora,”’ which appeared in last week’s issue, we gave 
brief particulars of the two five-cylinder airless injection 
oil engine-driven generator sets supplied by W. H. Allen, 
Sons and Co., Ltd., of Bedford. These engines, we now 
are in a position to ‘state, were specially designed to meet 
the requirements of light weight, noiseless running, and 
absence of vibration. In erder to meet the latter require- 
ment an original arrangement of anti-vibrator is incor- 
porated beneath the base-plate of each set, This attach- 
ment is clearly shown in the accompanying illustration. 
It will be seen that the engine and generator are supported 
on a substantial steel frame of welded construction, which 
is also made to contain the tank for the lubricating oil. 
The upper part of the base-plate has a uniform cross section, 
which is uninterrupted by any protruding parts, such as the 
fly-wheel and the generator, while the lower part is con- 
structed to accommodate the casing containing the 
springs and the other attachments for the vibration 
absorbing devices. Four large boxes contain two springs 
and four other boxes each contain one spring and are 
placed between the top of the tanks and the engine 
bed-plate. The tension of the springs can be adjusted by 
means of six vertical controls. These consist of screwed 
rods attached with shackles to the tank top at the lower 





features we have described, the two sets are also note- 
worthy as weighing under 6} tons each complete with 
generator, while the fuel consumption is 0-391b. per 
B.H.P. hour at full load and the lubricating oil con- 
sumption under full-load conditions 0: 007 lb. per B.H.P. 
hour. 








A Burner for Creosote Oil. 


In view of the increasing popularity of oil as a means 
of firing forging and similar furnaces, we were especially 
interested, recently, to witness the demonstration of a 
burner which has been evolved by Bretts Patent Lifter 
Company, Ltd., Foleshill Works, Coventry, and which is 
illustrated herewith. 

The Brett Company is familiar with the firing of furnaces 
employed in connection with drop stamping work, and 
when the recent import tax of £1 per ton was put on 
foreign fuel oil it set to work to devise some means of 














BURNER FOR CREOSOTE OIL 


providing a burner which would utilise a native tax-free 
oil. 

Creosote, which is produced by our gas and coking 
industries to the extent of some 75 million gallons a year 
and is now quoted at about 57s. per ton, as compared with 
87s. 6d. per ton for imported mineral fuel oil, was the 
obvious objective, for it appears that the supplies of 
creosote will be increased, if anything, in the future. 

The burning of ordinary fuel oil is a comparatively 
simple matter, as it contains a certain proportion of lighter 
volatile constituents. Creosote, however, is more viscous 
than mineral oil, and it has a certain degree of “ tacki- 
ness,’’ which tends to cause trouble in a spraying burner, 








Om ENGINE GENERATOR SET ON ANTI-VIBRATION MOUNTING 


end, and the nuts on top of the control rods rest on a thick 
padding of felt. The rods regulate the amount of move- 
ment given to the elastically suspended combined mass of 
engine, generator, and base-plate. Any horizontal or 
athwart movement is checked by two pairs of felt packets 
with adjustable compression, each pair controlling the 
lateral and longitudinal movements. 

The design is one which provides full facilities for 
adjusting on site the degree of movement of the sets, so 
that the more movement allowed to the plant the less are 
the forces transmitted to the foundations and therefore 
to the hull of the vessel. 

The anti-vibrator attachment referred to was designed 
by W. Christie and Grey, Ltd., of Lloyd’s-avenue, London, 
in collaboration with the engine makers, and excellent 
results were obtained at sea. The arrangement is one 
which should be useful, not only for yachts and passenger 
vessels, but also for naval ships, where a steady gun plat- 
form is an absolute essential. Apart from the special 








In the Brett burnef this difficulty has been overcome by 
reducing to a minimum the restricted passage through 
which the creosote must pass in being atomised into a 
burnable mist. 

The construction of the burner is very simple. The 
creosote is supplied under a gravity head of about 15ft. 
and at a temperature of about 105 deg. Fah. to the central 
tube, shown in the drawing. This tube is of cast iron, 
but at its tip is finished with a hard steel ferrule that has 
a bore of approximately jin. The outside of the ferrule 
is turned down so that the orifice is brought to a thicx- 
ness of 0-007in. Inside the central tube there is a spindie, 
which at the back is provided with a fine-threaded screw 
and graduated hand wheel, while at the front, just beyond 
the orifice, there is a disc of the same diameter as that of 
the outside of the nozzle. The screw enables the disc 
—it is guided centrally by feathers in the bore—to be 





adjusted very accurately to provide an annular outlet 
for the creosote, which is consequently sprayed out as an 


extremely thin disc. The only possibility of clogging 
being caused, on account of the viscosity of the creosote, 
occurs at the narrow lip of seven thousandths of an inch, 
and it appears that if any clogging does take place it is 
quickly swept away again. 

Just beyond the spraying disc the spindle carries a 
little two-bladed aluminium screw propeller, which is free 
to revolve. The air supplied to the burner, by a separately 
driven fan, first breaks up the dise-shaped jet of creosote 
and then carries it on to the propeller, which is rotated at 
a high speed by the draught and finally atomises the 
spray. In front of the burner there is arranged a sub- 
stantial block of refractory brick with a conical passage 
that distributes the flame into the furnace. 

The burner, which we saw at work, was designed to 
burn up to 5 gallons of creosote an hour and was working 
in conjunction with a bar heating furnace having an 
internal floor space of 2ft. Tin. by 10in., with a headroom 
ranging from 12in. to 18in. The whole of the installation 
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DETAILS OF CREOSOTE OIL BURNER 

was cold at the time of our arrival; that is to say, it had 
not been lit up for about twenty hours, and the actual 
temperature was about 85 deg. Fah. It was, however, 
started up immediately with the help of a ball of oily 
cotton waste without any sign of visible smoke. In a 
period of 12} minutes the temperature, as shown by an 
optical pyrometer, was 1350 deg. Cent. at the centre of 
the length of the furnace, the hottest part. We traversed 
the pyrometer throughout the length of the furnace and 
found no more than 5 deg. difference from end to end. 
Again, having had the creosote supply shut down abruptly, 
we again examined the temperature of the furnace walls 
and found that they had an even lesser degree of tempera- 
ture difference. We were told that in practical experience 
in heating bars for the drop forger it was of little moment 
as to whether they were put in the furnace at the burner 
end or at the back, the heating effect being practically 
uniform. 

In tests carried out with this burner it has been found 
possible to heat 418 lb. of steel bars in sixty minutes at 
fuel consumption of 3} gallons. This works out at 10-6 Ib. 
of steel heated per pound of fuel, or, in other words, the 
fuel cost per pound of steel heated is 0-029d., or 34-6 lb. 
of steel can be heated at the cost of one penny. 








Heavy Duty Gate Sawing Machine. 


Rapidor ” 
manufactured 
Herbert, Ltd., of Manchester, is illustrated in the accom- 


range of heavy- 
by Edward G. 


THe latest addition to the * 
duty sawing machines 














HEAVY DuTY GATE SAWING MACHINE 
panying engraving. The machine shown has a capacity 
of 8in. by 8in., and is fitted with a three-speed gear belt 
drive. A single- speed belt drive can, however, be supplied, 
and, if desired, a motor drive can be substituted for belt 
drive. The saw is mounted on a substantial column base, 
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the saw-holders being flush-sided to enable the blade to 
cut the gate as nearly flush with the casting as possible. 
In order to render the machine as adaptable as possible, 
and to enable it to cope with large and awkwardly shaped 
castings, the work support is a separate unit, and is in the 
form of a table mounted on slide rails and fitted with 
horizontal traverse and Vertical adjustment. In the 
machine illustrated this table measures 15in. by l5in, by 
|2in., and is tee-slotted on the top and sides for fin, bolts. 
The 8in. vertical adjustment and the 12in. horizontal 
traverse are obtained by a bevel-driven screw and a rack 
and pinion respectively. The table can be locked hori- 
zontally and vertically in any position, and by the provision 
of a third slide rail can be transferred from the left to the 
right of the machine. The overall dimensions of the 


machine are :— 
Le 4ft. 6in. 
Height 3ft. 9in. 
Width 3ft. 


Castings up to 3ft. 4in, high above the floor level may be 
sawn, taller or larger diameter castings being dealt with 
by means of a pit dug at the side of the machine. A table 
unit having universal adjustment is manufactured to cope 
with especially difficult work. 




















Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
HEATING BY REVERSED HEAT ENGINES. 

Sin,-—I have read with interest Dr. Morley’s article on 
heating by reversed heat engines, having experimented 
for many years along this line with machines using 
evaporable liquids and with air machines. 

Dr, Morley seems astonished that the amount of heat 
obtained from the condenser is greater than the amount 
represented by the motor output. The efficiency he 
mentions, or, more correctly speaking, the coefficient of 
performance, 2 to 3°2, is insignificant and would not 
justify the cost of running the plant for the purpose of 
heating alone. A heat pump properly designed for raising 
heat through the small range for house heating 
should give a coefficient of at least 10 to 20, Consider 


the fundamental equation 





T, 

- To heat a buildin 
T,-T, . 
or a swimming bath in the. temperate zone it would 
usually be possible to take our heat from a river or the 
sea at a temperature of 45 deg. Fah. and raise it to 75 deg. 


Fah. The coefficient of performance would then be 
pant ates 17-8. Allowing for | i fer Li 2 

e . é Cc y SSC} 3) y 
15-45 7 »wing for losses in transfer 10 or 12 


should easily be obtained. 
The form of equation I use provides for the addition 
of the heat supplied by the motor. The actual amount of 


‘ 
T,—T, 
16-8 instead of 17-8. This is the usual equation for a 
refrigerating plant where we are not concerned with the 
total heat given out by the condenser. 

The heat pump using air is very seductive, but the heat 
transfers are difficult, and it is impossible to get two 
isothermal processes in the cycle. I also found it difficult 
to avoid heavy losses through friction as the pressures 
are necessarily low—about 5 Ib, to the square inch, 

The machine that uses an evaporable liquid gives us a 
much more satisfactory entropy figure. 

Victoria, B.C,, July 24th, 


heat, raised is represented by , Which would give 


H. ©. Gunson. 


THE L.M.S. COMPOUNDS. 


Sir,—Adverting to my letter in your issue of the 14th 
instant, I find that only the first. two examples of the 
Johnson batch of five engines had independent valve 
gears. As previously pointed out, I acted on the informa- 
tion given by the late Mr. Ahrons, who, as a rule, was 
reliable. Hence my mistake. 

Mr. Dewhurst, too, was in error. He gave No. 2635 as 
one of the two engines which had “Serve” tubes, the 
other having been No. 2632. The correct number of the 
second engine, I am officially informed, was 2633, not 2635. 
Of the two engines, No. 2632 was fitted with these tubes 
in January, 1902, and No. 2633 in July, 1903, in both cases 
when the boilers were new. 

The three cranks of one of the compounds were altered 
to the 120 deg. disposition in February, 1929. This 
arrangement was abandoned in March, 1930. The engine 
concerned was No, 1098. 

While on this subject I might mention that built-up 
self-balanced H.P. crank axles were initially adopted in 
the Midland compounds in No. 1013 in September, 1912. 
At the present time, only two engines, Nos. 1045 and 1100, 
have plain axles, unless quite recently rebuilt. For trial 
purposes these two compounds, and four others, Nos. 1026, 
1087, 1103, and 1105, were, between September, 1926, and 
September, 1927, fitted with solid unbalanced crank axles 
of special steel. Since then, however, these four engines 
have had such axles replaced by those of the built-up 
balanced type. F. W. Brewer, 

Stevenage, Herts, July 28th. 


GLASS-BULB RECTIFIERS FOR ELECTRIC 
RAILWAYS. 


Sir,—At the end of an article dealing with glass-bulb 
rectifiers on the L.M.S. Railway, appearing in your issue 
of July 28th, you state that “ so far no other railway in this 
country or elsewhere has installed glass-bulb equipments.” 








This is a statement which I cannot permit myself to let 
pass unchallenged, as it evidently overlooks the fact that 
several glass-bulb rectifier equipments have been installed 
in electric railway sub-stations on the Continent. 

As far back as 1924 the Si Schuckert ity 
supplied a bank of glass-bulb rectifier units to the 
Schleizer Light Railways Company, of Weimar, for their 
1200-volt direct-current system. To my knowledge, this 
represents the first application of the mercury are rectifier 
to high-voltage D.C, railway electrification. 

A more recent installation of such glass-bulb equipment 
is that supplied in 1931 to the Chémins de Fer Vicinaux 
and embracing three sub-stations, each containing four 
rectifier units of 250 ampéres output at 610 volts, Another 
electric railway sub-station equipped with rectifiers of this 
type and which comes to my mind is that at Schkeuditz, 
belonging to the Leipzig Landkraftwerke Company. 

At the same time, I have reason to believe that many 
further instances could be cited of railway sub-stations on 
the Continent using glass-bulb rectifiers, although the bulk 
of D.C, traction supply has been, and will continue to be, 
provided by steel tank rectifier equipment, which, from 
many points of view, would appear to be more suited to 
such duty than the corresponding equipment of the glass- 
bulb type, H. Rissix. 

Stafford, August 4th. 

[The statement to which Mr. Rissik refers was intended 
to apply to ordinary heavy duty railways. The use of 
glass-bulb rectifiers of relatively small capacity on tram- 
ways and light railways is not, of course, new.—Eb. 
Tux E.} 





ENGINEERS AND EAST AFRICAN PROSPECTS. 


Srm,—May I supply a slight omission in my article 
dealing with Kenya prospects, in the issue dated August 
4th, on page 107 (middle column) ? 

After the words “ exportable surplus” the words “ of 
Kenya maize ” require to be inserted to make my remarks 
accurate. J. G. B, Sams. 

King’s Lynn, August 5th. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Railway Earnings. 

For several months past now the railway 
earnings have registered substantial increases each week. 
Advances of £30,000 in a week as compared with the 
corresponding week of 1932 have been common, and in 
May an advance of £50,000, compared with the corre- 
sponding week in 1932, was registered. But this increase 
was thrown into the shade by that shown by the week 
ended June 17th, when the total was £479,035, whereas 
for the corresponding week of 1932 the total was only 
£377,783. The amount was also £40,000 higher than in the 
corresponding week of 1931, and £38,664 in excess of the 
previous week of June 10th. It remained, however, for 
the week ended July Ist, when a total was reached 
which, for the first time during approximately three 
years, in one week exceeded £500,000, The grand total 
was £506,894, compared with £414,060 in 1932 and 
£495,289 in 1931. In all these figures the harbour earn- 
ings are included, but these earnings are comparatively 
small, only amounting to £21,262 for the week ended 
July Ist, though showing an advance of £8000 compared 
with 1932. It is true that the terrible drought in certain 
areas of the country has compelled farmers to transport 
by rail enormous quantities of stock to save them from 
dying of thirst, but allowing for that, the increases are 
very great. For instance, goods traffic earned £260,749, 
compared with £203,007 in 1932. Coal was £69,536, 
compared with £52,271, while livestock was £25,902, 
compared with £11,673. The railway earnings are a 
very reliable trade barometer, and as these increases 
have continued over months, they justify the conclusion 
that trade is distinctly improving. The improvement 
in harbour earnings not only is an indication of increasing 
trade, but contains an assurance that the improvement 
in goods traffic which has become: such a feature ever 
since the increases have been noticeable will be main- 
tained, 


New Railways and Rolling Stock. 


The sum of £623,000 is to be spent on railway 
stock out of Loan and Betterment Fund, and chargeable to 
Renewals Fund, against £448,000 last year. Sixty-five 
branch line coaches, fifty coaches and two vans, thirty third- 
class suburban coaches, dining-car and kitchen and staff 
cars are included in the programme. On new railway 
construction £342,120 is to be spent. The cost of the 
Elsburg-Germiston branch will be £51,569; Kleinstraat- 
Matroosberg, £35,142 ; Northam to a point near Kwagga- 
shoek, £135,009; Point-Congella, vid the foreshore, 
£55,000; Springs-Nigel, £25,000. There is a wagon pro- 
gramme of 328 wagons, 100 hopper trucks, 300 short 
wagons, 100 four-wheel explosive trucks, and 45 four- 
wheel fish trucks, which will be built in the wagon shops 
of the Railway Administration, and a first instalment 
of 200 bogie and 30 high wagons has been given out. 


Union Iron and Steel Works. 


Mr. J. R. Leisk, deputy chairman of the Iron 
and Steel Corporation, dealing with the progress made in 
construction work, states that in 1932 the actual expendi- 
ture on buildings, plant, machinery, &c., amounted to 
£1,732,000. The construction contracts are well within 
schedule, and there are good reasons for expecting that 
the original forecast that the works will be capable of 
producing early in 1934 will be realised. The time, there- 
fore, is close at hand when the Union will have within 
its boundaries an iron and steel works that will be the 
most up to date in point of design and construction that 








technical skill and experience have been able to devise. 

The security thus given to the country against the possi- 

bility of interruption of the importation of its basic require- 

ments of iron and steel will be appreciated. The peace 

of the world cannot in these times be said to be indefinitely 

assured, and it is, therefore, of profound importance 

to the national well-being that in a matter so vital to the 

country’s economic p as the supply of iron and 

steel, the Union should be self-contained, Moreover, 

there is the manifest advantage that the local supply . 
of iron and steel will stimulate the local production 

by private enterprise of a great variety of secondary 

manufactures. Lime for the steel-smelting operations 

will come from Marble Hall in the Pretoria district. 
Similar needs in the way of coking coal have now been 
satisfactorily provided for. After comprehensive tests 
it has been demonstrated that a mixture of 75 per cent. 
of a certain Transvaal coal with 25 per cent. of Natal 
coal makes a blast-furnace coke that will meet the require- 
ments, Good is also being made at the iron ore 
properties in the Rustenburg district, and also with the 
iron ore and dolomite deposits adjacent to the works at 
Pretoria East. 


Johannesburg Electricity Scheme. 


After protracted negotiations between the 
Johannesburg City Council and the Electricity Supply 
Commission with the Administrator of the ‘Transvaal 
intervening, the urgency of the electricity supply probiem 
of Johannesburg has led to an i iate decision by the 
Administrator, who has now granted the Municipality 
permission to proceed immediately with the initial portion 
of its electricity supply extension scheme, This portion 
of the scheme will cost £93,000; the whole electricity 
scheme will cost £557,000, and will be spread over a period 
of ten years. The first portion of t heme includes 
the taking of a partial supply from the Victoria Falls 
and Transvaal Power Company, and the erection by the 
Municipality of a 10,000 kilowatt turbo-generator as an 
extension of the Jeppe-street power station. The second 

rtion of the scheme includes the installation of a 15,000 

ilowatt turbo-generator, all buildings, and two 100,000 lb. 
boilers, This plant will not be brought into commission ° 
until 1936. In 1940 another 100,000 Ib. boiler, costing 
£40,000, will be put into commission, and in 1942 a further 
15,000 kilowatt turbo-generator and one 100,000 Ib. boiler 
will be installed. The controversy over the extensions 
has lasted several years, and arose mainly because the 
Electricity Supply Commission, backed by the Adminis- 
trator, wished the Municipality to take power from the 
Victoria Falls and Transvaal Power Supply Company 
so.as to avoid any further serious breakdowns, having 
the huge power station of the Victoria Falls and Transvaal 
Power Company asastandby. The arrangement now come 
to should ensure citizens against any sudden failures of 
the municipal plant such as have occurred on several 
occasions. ; 


German Tender Lowest. 


Tenders for the water pipes required for the new 
water scheme which Mossel Bay is embarking upon have 
been considered by the Mossel Bay Town Council, and 
after consideration it was resolyed to accept a German 
tender of £19,319 for the supply of the bitumen-lined 
pipes necessary for the undertaking. In proposing an 
amendment that the British tender of £21,329 for similar 
pipes be accepted, the Mayor appealed to the Council to 
buy British, as the Union owed a debt of gratitude to 
Great Britain, while Germany’s precarious position might 
upset the time estimated for the completion of the scheme. 
On a division the Mayor’s amendment was lost, only two 
voting for it and six against. The councillors were 
unanimously in favour of buying British, but considered 
that the difference of £2000 in the tenders was too great 
to justify them doing so. The majority of the Munici- 
palities in the Union give a preference to British goods of 
10 to 15 per cent. 


: A Railway Commission. 


The Minister of Railways for the Union of South 
Africa has decided to appoint a Commission of Experts 
to inquire into the working of the South African Railways 
with a view to reporting on the whole of the railway system, 
and how it might be improved. Mr. Pirow (the Minister 
of Railways), who is now in Europe, proposes to select 
the members of the Commission while over there, His 
pro meets with the approval of agriculture, industry, 
ps sn It has been by Chambers of Com- 
merce for some years and has been recommended by 
the Federated Chamber of Industries consistently at its 
annual Conventions. An investigation by a body of 
experts, not connected with the Administration, should 
result in suggestions being made of the utmost value to 
the railways. It is being suggested that no South African 
Railway officers, or other officials, should be members 
of the Commission, except as assessors. The Commission 
itself should be untrammelled by any preconceived ideas 
in favour of any existing method of operation, finance, 
or control. It is not intended to depreciate the knowledge 
and ability of the officers of the railways. It is clear, 
however, that South African officers must be prejudiced 
in favour of the system they know best, and this view 
might influence the report of the Commission in a way 
which was not intended, and possibly cause certain aspects 
of the position to be Sretlothad or insufficiently stressed, 








THE annual statistical volume, “ The Motor Industry 
of Gredt Britain,” published by the Society of Motor 
Manufacturers and Traders, Ltd,, shows that private car 
production last year was the highest on record, 171,244, 
as compared with 158,997 in 1931, and 169,669 in 1930. 
“Motor vehicles now contribute nearly one-tenth of 
the national Budget. Their manufacture, maintenance, 
and operation involye the employment of well over 
1,000,000 persons.”’ The total vehicles in use in the United 
Kingdom at December, 1932, was 1,613,119. The export 
of British motor cars is yearly growing larger, and in 1932 
was 31,797, or 15-6 per cent. of the total production. 
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A Large Electrode Press. 


Ir will be remembered that in our issue of May 12th this 
year we published an article describing a “‘ Giant Forging 
Press” of 10,000 tons capacity, made by Hydraulik 
G.m.b.H., of Duisburg. Engravings accompanying this 
article illustrate another large press recently constructed by 
the same firm and intended for the manufacture of elec- 
trodes. Like the press previously described, it is capable of 
exerting a pressure of 10,000 tons, and the makers claim 
that it is the largest machine of its kind yet constructed. 
Its main features can easily be followed from the engraving 
above. The machine is of the horizontal variety, with a 
single pressure cylinder and it weighs about one million 
kilogrammes complete with its auxiliary equipment. From 
the engraving it will be seen that on one side of the main 
press there is a turntable. On its surface there are sliding 
ways, which may be brought into line with those on the 
press itself. Two cylindrical steel containers mounted on 


VARIOUS 


special carriages run on these slides. In use, therefore, 
one of these containers filled with electrode material is 
within the press while the other stands on the tyrntable. 
The latter is swung on the trunnions upon which it is 
mounted on the carriage until its axis is vertical and elec- 
trode material is placed within it to be rammed by a 
large number of hydraulically operated rammers to the 
desired degree of density. Once filled, the container is 
swung back into the horizontal position again. At length, 
the other, having been emptied in the press, is run back 
along the slides on to the turntable, which is then rotated 
through 180 deg., and the freshly filled container is passed 
into the press. These operations are carried out hydraulic- 
ally. Bolts fall into place to hold the container in position 
in the press and pressure is exerted upon the material 
within it to increase the density. Immediately following 
this operation the full pressure is exerted and the material 
is extruded through a die mounted in the “ anvil ”’ of the 
machine. This die may take any desired form within the 
capacity of the machine, which is capable of making elec- 
trodes up to a maximum width of cross section of 720 mm. 


or down to a minimum of 120 mm. by 300 mm. A number 
ofjdies are illustrated below. The extruded material 
emerges, of course, as a continuous rod, which is supported 
upon a roller table. A hydraulically operated device, to 
be seen in the first illustration, parts it off to the desired 
lengths. From the foregoing description it will be seen that 
the operation of the machine is almost continuous and its 
productive capacity therefore high. In order to avoid any 
disarrangement of the sequence of operations that might 
be brought about by an error of the man in charge, the 
various mechanisms are electrically interlocked and the 
press can only be set in motion when the various parts are 
all in their correct positions. It is hardly necessary to add 
that there are two distinct sources of water pressure 
supply. To use the high-pressure medium for such auxiliary 
motions as the rotation of the turntable and the operation 
of the rollers would be like using a 10-ton steam hammer 
to crush a wasp. We might almost have left it unsaid, too, 
that the working pressure of the press can be varied to 
suit the force necessary to extrude the material through 
the particular die in use. That way economy lies. In 





Digs FOR 10,000-TON ELECTRODE PRESS 


view of the clarity of the engraving from which the 
arrangement of the main and return plungers and most of 
the other parts of the machine can be either seen or deduced 
it is, we think, unnecessary to go into further detail. The 
scale of the machine is given by the men standing around it. 








SIXTY YEARS AGO. 


In our issue of August 15th, 1873, we recorded the 
death of Sir Francis Ronalds, at the ripe age of eighty-five. 
We spoke of him as having been “ in a sense, the father 
of the electric telegraph,” but it is doubtful whether any 
modern historian of the subject would be prepared to 
concede him the position implied by these words. Electric 
telegraphy dates from at least 1753, in which year an 
anonymous writer pointed out the possibilities of com- 
municating messages to a distance by means of wires 
and Leyden jars, as revealed by the work of Stephen Gray. 











It may be Greued that the very early proposals were 
rendered impracticable on any extensive scale by reason 
of their dependence upon the use of a separate conductor 
for each separate letter of the alphabet. To that it may be 
replied that in 1797 when Ronalds was only nine years of 
age Lomond devised a system making use of but one line 
of wire. It can, however, justly be claimed for Ronalds 
that his work did much to establish the practicability of 
electric telegraphy on a commercial basis. As early as 
1816 in his garden at Hammersmith he was demonstrating 
the transmission of electric signals through a wire 525ft. 
long. This wire was enclosed in glass tubing surrounded 
by wooden troughs lined with pitch, the whole being 
buried in a trench 4ft. deep. In addition, he repeated his 
demonstration with a length of wire 8 miles long sus- 
pended by silk cords from two wooden frames, between 
which the wire was led back and forth several hundred 
times. He was not content merely with the transmission 
of an electric “ shock ” as a signal, but devised a means 
of spelling out any given message. His system made 
use of a clock at each end of the line. The clock face was 
inscribed with twenty letters, and in front of it was a 
disc, a slot in which permitted only one letter to be seen 
at a time. The disc was driven by the seconds hand 
spindle in such a way that once per revolution each letter 
was exposed for one second. The clock at the transmitting 
end was synchronised with the clock at the receiving end. 
When the operator desired to signal a specific letter, he 
waited until that letter was visible through the slot in the 
disc of his clock. At that moment he manipulated a switch 
which resulted in the collapse of a pitch-ball “‘electro- 
meter’ suspended at the receiving end close to the 
receiver's clock. Ronalds proposed that a telegraph on 
his system should be laid between London and the resid- 
ence of the Prince Regent at Brighton. He submitted his 
project to Lord Melville, then at the head of the Admiralty, 
but was curtly informed that with the downfall of 
Napoleon telegraphs of any kind were wholly unnecessary, 
and that none other than that then in use—the visual 
semaphore system—would be adopted. Sir Francis from 
1843 to 1852 served as the original Honorary Director of 
the Royal Observatory at Kew, and in that capacity 
invented various self-registering instruments, which were 
employed there and at Greenwich, and other observatories. 
In 1852 he was given a Civil List pension, and in 1870 he 
was knighted in recognition of “‘ his early and remarkable 
labours in telegraphic investigation.” 








CONTRACTS. 


Joun I. THornycrorr anv Co., Ltd., have received from 
abroad a contract for the construction of a 200-ton twin-screw 
motor yacht. The vessel will be 105ft. in length, with a beam 
of 21ft. and a draught of 9ft. 

Tue Brusu ExecrricaL ENGINEERING Company, Ltd., has 
just received two substantial orders for double-deck trolley 
omnibus bodies, forty-six from Nottingham Corporation, and 
twenty from Derby Corporation. 








LAUNCHES AND TRIAL TRIPS. 


TANK BARGE ; built by Henry Scarr, Ltd., Hessle, near Hull ; 
dimensions, 8lft. 6in. by 15ft. 6in. by 7ft. 6in.; to carry 
petroleum in bulk. Engines, Diesel ; launch, recently. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of prices of the materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


A Drawback for Drill Steel. 


A GRADUAL adjustment of the duties upon iron 
and steel to the needs of the British industry is in process 
and the latest Import Duties (Drawback) (No. 10) Order, 
which has just been issued by the Treasury puts into 
operation a scheme for the allowance of a drawback of 
£2 10s. per ton on imported steel billets used in the manu- 
facture of hollow mining drill steel. The Order was issued 
on August 2nd, and came into force as from August 4th, 
1933. For many years past now gold-mining companies, 
particularly in South Africa, have used a considerable 
quantity of drill steel made in Sheffield. This stee] was 
manufactured from charcoal billets imported from 
Sweden. The mining companies have continued to indi- 
cate their preference for drills made from this steel, and 
the Import Duties Advisory Committee on July 27th 
reported that relief by way of a drawback duty should be 
afforded for the time being, so that British producers 
were not placed at a disadvantage in tendering for con- 
tracts in which they may be required by specification to 
use imported material. In the schedule of the Order the 
steel affected is defined by the following chemical analysis : 


Minimum content, Maximum content, 


per cent. per cent 
Carbon » OOO). +s 0-95 
Manganese 0-26 0-40 
Silicon 0-15 0-25 
Phosphorus 0-016 0-028 
Sulphur .. -- 0-006 . -- 0-020 
Iron. . . . Remainder . .Remainder 


The Order is limited to twelve months and the Import 
Duties Advisory Committee expresses the hope that the 
export trade will be in a position at the end of that time 
to dispense with the help of the drawback. 


Pig Iron. 


Fair progress continues to be made in the pig iron 
industry and in the Middlesbrough district good quantities 
are being consumed locally. Export business shows a slow 
but steady improvement, though contracts are rather 
difficult to arrange. The limited output of Cleveland pig 
iron is barely sufficient for current requirements, and there 
has been some talk of increasing outputs. Makers of 
Cleveland pig iron apparently have no difficulty in securing 
current rates from Scottish buyers, and quotations for the 
home trade are firmly maintained, with Cleveland No. 3 
foundry on the basis of 62s. 6d. per ton, with an addi- 
tional 2s. per ton to consumers in the North-East Coast 
area. The quotations to Scottish consumers are held at 
65s. 3d. Glasgow and 62s. 3d. Falkirk for No. 3 foundry, 
with No. 4 foundry at 64s. 3d. Glasgow and 61s. 3d. 
Falkirk, all’ d/d consumers’ works. Although East 
Coast hematite is in rather excessive supply, makers 
appear to be somewhat dissatisfied with the present price 
of 59s. for ordinary qualities, and it is possible that efforts 
to advance the quotation will be made shortly. In the 
Midlands prices have again been re-affirmed by the Central 
Pig Iron Producers’ Association, and the immediate out- 
look is fairly satisfactory. A most encouraging feature is 
the greater willingness of consumers to buy forward, this 
being particularly noticeable on the part of the light 
castings branch. On the North-West Coast buyers of 
pig iron have made inquiries for supplies as far forward 
as the first quarter of next year, but producers are not 
disposed to contract for more than four months ahead at 
current prices. Present stocks are practically disposed 
of, and with the whole of the make going into consumption 
producers are in a strong position. There is an increasing 
demand from the Midlands and South Wales, whilst Con- 
tinental requirements also tend to increase. Prices are 
firm and show a tendency to advance. The demand for 
Scottish pig iron remains restricted, and the four furnaces 
which were damped down before the holidays are still 
unproductive, but stocks of most brands are fairly 
plentiful. Scottish No. 3 pig iron continues to be quoted 
on the basis of 65s. per ton. 


The Midlands, Yorkshire, and South Wales. 


Although business has been adversely affected 
to some extent by the holidays, a firm tone has prevailed 
throughout and the volume of trade circulating is much 
better than that of recent years at this season. The Mid- 
land Wages Board ascertainment reveals a considerable 
expansion of production in May and June over that of the 
preceding two months, and the largest advance on any bi- 
monthly period since the end of 1931. The demand for 
marked bars is steady at £12 per ton at works, but business 
in Crown bars is rather irregular, though inquiries promise 
an improved trade in the autumn, whilst the outlook for 
common bars is much more favourable owing to the decline 
in tonnage of material imported. The strip mills have 
quite good order books and the holiday stoppage will not 
be protracted. Owing to the fact that production cannot 
be interrupted at the blast-furnaces, this week’s output 
will g6 into stock. Deliveries ‘will be quickly resumed, 
however, as the foundries, especially those engaged on 
light castings, are well situated as regards orders. Makers 
of structural steel have received a slightly improved 
volume of business, and with better trading conditions the 
demand is e ted to develop. Orders for constructional 
steel work to the value of nearly £80,000 are involved in a 
contract just placed for the first instalment of Birmingham 
Hospital, pot it is announced that the whole of the steel 
will be purchased in the Midlands. Billet manufacturers 
have obtained orders sufficient to warrant a resumption 
of operations, and the controlled rates of £5 to £5 12s. 6d., 
according to tonnage and carbon content, are low enough 
to keep out Continental billets except in those cases where 
these are preferred for certain classes of work. The re- 
rollers are not so favourably situated in this respect, as 
their minimum rate of £6 15s. per ton com with 
£6 8s. 6d. for Continental material delivered in the district. 
In the Sheffield district the recent improvement in the 








steel trade has been fully maintained owing to the accumu- 
lated orders for armament work, orders connected with 
the British naval programmes and naval orders for Brazil 
and Portugal. Stainless and special steels continue to 
account for a steady volume of orders, and generally the 
outlook for the immediate future is promising. In South 
Wales some of the tin-plate works have a fair amount of 
work on their books, but others are in need of orders. 
The position, however, is considered satisfactory, as there 
is a steady volume of inquiries from overseas. The falling 
off in imports of foreign sheet and tin-plate bars has been 
most pronounced since the tariff was imposed on foreign 
material. For the first six months of this year imports 
were 11,285 tons, against 131,045 tons in the correspond- 
ing period last year. 


North-East Coast : Reduced Imports. 


The figures issued by the Tees Conservancy 
Commission for July disclose the favourable effect of the 
tariff upon iron and steel imports. The total import of 
all classes of iron and steel into the river Tees during the 
month of July amounted to 366 tons, against 1204 tons 
in June and 5940 tons in July last year. For the past 
nine months the total imports of iron and steel amounted 
to 10,965 tons, as compared with 107,420 tons in the 
corresponding period last year. During July no semi- 
finished steel was imported, but in July last year 4750 
tons came to Middlesbrough. Imports of crude, sheet 
bars, billets, blooms, and slabs for the past nine 
months were 4768 tons against 92,595 tons in the same 
period last year. Home consumers of semi-finished steel 
are showing greater reluctance to purchase foreign 
material, which has resulted in considerable benefit to 
local producers. Imports of finished steel in July amounted 
to 358 tons against 499 tons in the p ing month. 
Pig iron discharges on the Teesside were negligible, as 
they amounted to only 8 tons, against 95 tons in June, 
and 1072 tons in July last year. Shipments of iron and 
steel from the Middlesbrough district in July totalled 
35,555 tons, an increase of 205 tons on the month. Ship- 
ments of pig iron to South Wales amounted to 5470 tons, 
the largest monthly total for some years. During July 
12,972 tons of pig iron were shipped from the Tees, of 
which 4325 tons were for abroad. 


Scotland, Lancashire, and the North. 


Following the holidays at the iron and steel 
works in Scotland, operations have now been generally 
resumed. During the recess a fair number of fresh orders 
has accumulated, and most works have made a very satis- 
factory start. The heavy steel trade is much better 
employed, there being a steady stream of orders for plates, 
and the sheet makers and re-rollers are more busily engaged 
than for some time past. Sheet makers have received an 
active inquiry for the heavy gauges, and there have also 
been quite good bookings of the lighter descriptions. On the 
North-West Coast the reports are also encouraging, as 
there is a steady volume of orders for rails, billets, slabs, 
and bars. In the Middlesbrough area the semi-finished 
and finished iron and steel branches are said to be well 
placed, although in a few departments orders are urgently 
needed. In the semi-finished steel department the makers 
are well employed, and local producers of structural steel 
have a good amount of work in hand. Electrical engi- 
neers in the Lancashire district are doing a steady business, 
but most of the constructional engineers are in need of 
orders. 


Exchange Restrictions. 

The Overseas Department of the Board of Trade 
has issued a Memorandum on Restrictions on Foreign 
Exchange Transactions. This gives a general survey of 
the various forms of foreign exchange control in operation 
abroad, the intention being to give an indication of the 
extent to which the control in each country actually 
affects remittances for imported goods. The leaflet should 
be of great assistance to exporters. Some idea may be 
obtained of the way in which international trade is ham- 
pered by exchange regulations from the fact that the 
Memorandum deals with restrictions in force in thirty-six 
countries. In the majority of cases the national banks 
appear to be the authority responsible for the working of 
the regulations; but the conditions under which per- 
mission to remit money is granted vary enormously. Many 
foreign governments keep the import and export activities 
of their nationals under close observation, and some of 
them, like Jugoslavia, require a written undertaking that 
the whole eof the amount of foreign money received for 
goods imported shall be brought into the country. The 
history of the various controls in force in South America 


is interesting, as it shows the growth of this system of | P 


governmental interference with trade, which, however 
n it may be in certain circumstances, is partly 
compan for the present condition of the world. ... 
The Board of Trade announces that arrangements have 
been made which it is hoped will secure the gradual 
liquidation of frozen trade debts due in Hungary to 
British firms without prejudice to payment for current 
imports from the United Kingdom. Ou ing trade 
debts which first became due for payment before February 
lst, 1932, and the settlement of which has been prevented 
by exchange restrictions, will be dealt with. 


The Argentine Market. 


An interesting review of the economic conditions 
in the Argentine Republic has been issued by the Depart- 
ment of Overseas Trade. The review does not go beyond 
the end of 1932, but nevertheless a good idea of the effect 
of the trade depression can be obtained. The review 
points out that to the end of September only 6390 tons of 
pig iron was imported, of which 2500 tons came from India, 





in spite of the freight being more than double that from 


Export quotations are 


Antwerp. The market for steel joists, sections, and plates 
was in the hands of the Belgian steel makers, and in 
September, 1932, Belgian steel joists, Buenos Ayres, were 
quoted at 11-58 dollars, c.i.f. United States currency, 
which at 3-47 dollars exchange equalled about £3 6s. 7d. 
per English ton, or nearly £2 per ton less than the pre-war 
price. The American manufacturers were shut out from 
the market owing to the adverse rate of the exchange, 
and British manufacturers were only able to compete with 
success for business with the British-owned railway com- 
panies. A small quantity of tested ship plates was bought 
from Great Britain, but most of this business was taken 
by the Belgian suppliers, who quoted £4 5s. 3d. per English 
ton, c.i.f. Buenos Ayres, for Thomas quality plates, and 
£4 10s. 6d. for Siemens-Martin. The construction of all 
kinds of building was greatly curtailed in 1932 and the 
demand for structural steel work was so much reduced 
that Thyssen’s local branch works closed down their 
steel fabricating department. There was a marked 
decrease in the consumption of steel for tools, high-tensile 
steel for motor car parts, and spring steel. One loca! firm 
used old rails for forging into cheap motor car axles, and 
another rolled old tyres into steel bars for making plough- 
shares. A British firm booked an order for 20 tons of 
silico-manganese spring steel at £13 17s. 6d. a ton c.if. 
and 5 tons of cheap spring steel at £9 12s. 6d. per ton ¢.i.f. 
The former price was in keeping with Continental quota- 
tions, but the latter was much cheaper.* Unfortunately, 
the majority of British steel manufacturers were unable 
to quote so keenly. The review points out that the State 
Railways never carry excessive stocks, and the complete 
exhaustion of the stocks in their hands ean only be 
avoided if purchases are made of essential replacements. 


Copper. 


Although prices of some commodities have 
fluctuated rather violently during the past week, values 
of copper have moved within a narrow range. Electro- 
lytic in New York has remained at 9 cents per Ib. for spot, 
but the c.i.f. quotation at the lowest touched 8.20 cents 
per lb. The somewhat wild movements in the dollar 
exchange have caused operators here to exercise extreme 
caution, and daily turnovers have consequently been 
much restricted. Refined stocks in the United States 
are unofficially estimated at about 600,000 tons, a large 
quantity of which has already been disposed of. Copper 
producers in America are formulating an industrial code 
which will deal with minimum wage rates and the number 
of hours to be worked. Other questions under discussion 
include the amount of production, control of surplus stocks 
and price stabilisation. American producers are appa- 
rently well satisfied with the situation and feel that when 
the copper code is announced prices will begin a sustained 
upward movement. In influential quarters it is expected 
that a price of 12 cents will be reached by the end of the 
year. American statistics report that the world con- 
sumption, excluding North and South America, has 
steadily increased for the past three months. Conditions 
on the standard market have been quiet, but prices show 
only a moderate setback on the week. 

Tin. 

In spite of a certain amount of disappointment 
that the decrease in visible supplies had not fallen by 
2500 tons as expected, the reduction of 1900 tons gives 
cause for encouragement, especially as United States 
deliveries tend to increase. Although in some quarters 
complaints have been expressed sat the working of the 
restriction scheme, and the operation of the Tin Pool, 
most of those concerned are satisfied as prices are now 
about £100 per ton higher than they were a year ago. 
Consumption in America is being maintained at a good 
level, and better buying is expected during the next few 
weeks, as consumers’ stocks are believed to be getting 
low. Tin-plate production in America, which remains at 
over 95 per cent. capacity, has absorbed good quantities 
of tin. A series of very quiet markets has been experienced 
in this country during the past few days, but a steady 
undertone was maintained, and there seems little pro- 
bability of any serious setback, but if any sustained 
upward movement is to be witnessed some fresh encourag- 
ing feature must be forthcoming. The premium on Straits 
tin now stands at about £6 per ton, whilst for Banca tin 
@ premium of £5 per ton is usually asked. 


Lead and Spelter. 


In view of the holidays the demand for lead has 
been slightly less active, and under moderate selling 
ressure prices have given way a little from recent levels. 
Although consumers are takitig only moderate quantities, 
they are doing a satisfactory business, principally with the 
paint and building trades. Stocks of the metal have been 
further reduced, and there is every evidence that the 
statistical position is much better than the figures indicate, 
as forward buying during the past two months has been 
on a heavy scale. In America business is reported to 
have been good, and the spot quotation has been steadily 
maintained at 4.50 cents per Ib. The demand for spelter 
has been quiet during the past few days, and purchases 
by the Continent have been on a more moderate scale 
than of late, but the intrinsic position of the metal remains 
sound. Consumption is understood to be ahead of the 
restricted production and the statistics continue te favour 
holders. During the first half of July the Cartel stocks 
were reduced by 7810 tons to 123,000 tons. There is 
every indication that steady conditions will continue in 
this market, and although any substantial advance in 
prices would no doubt bring out active selling, a good 
demand is experienced at around present values. In 
America a steady business is being done on the basis of 
5 cents per lb. for spot East St. Louis. 
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Current. Prices for Metals and Fuels. 


Makers official home trade prices, per ton, delivered buyers’ stations: 
joists, 22s. 6d.; plates and sections, 15s. 


Steelmakers : 


PIG IRON. 
Home. 
£ s. d. 
N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 
Cleveland— 
No. 1 Fi 
No. 3G. MB. 
No. 4 Forge .. 
Basic oneal 
MrpLanps— 
Staffs.— (Delivered to Black Country Station.) 
North Staffs. Foundry Re, I Det 
ee eS ae oe ee 
Basic were ee ee le Ee eR 
Northampton— 
Foundry No. 3 
Forge. .- .- 
Derbyshire— 
No. 3 Foundry 
Forge .. .. 
ScotLanpD— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto .. 
No. 3 Foundry, ditto .. 
Basic, d/d 
N.W. Coast— * 
3 6 d/d Glasgow 
Hematite Mixed Nos. .. 4 6 ,, Sheffield 
4 6: 2 pena: 





MANUFACTURED TRON. 
Home. 

Riss Gis — 
9.10, 0:.. - 


Lancs.— 
Crown Bars 
Best Bars 


8S. Yorxs.— 
Crown Bars 
Best Bars 


MrpLtanps— 
Marked Bars (Stafte. sere 
Nut and Bolt Bars 


ScoTtLanp— 
Crown Bars 
Best.. 


N.E. Coast— 
Common Bars 
Best Bars fo oe 
Double Best Bars 


9 15 
- 1015 


8 10 
12 0 
6 15 
£ s. 
co) OS 
“90 § 


nena 
ce «6 





LonDON AND THE SouTH— 


Angles 

Tees. . 

Joists... 

Channels. . 

Rounds, 3in. and up 
» under 3in. 


Plates, jin. (basis) 
oo eit 2 
jin. .. 
fein. .. 
fin. .. 


Norru-East Coast— 


Angles 

Tees 

Joists 

Channels.. .. 

Rounds, 3in. ate up 
» under 3in. 


- 
A bo 2 a a 2 


-_ 


Plates, jin. (basis) 
a eee 
” qin. .. 

60 Sess Bein. 
* tin. . 
Boiler Plates, jin... 


MiIpLaNDs, AND LEEDs anp DistrRict— 
£ s. d. 
Angles: | oxidise! «uid. ar B10 
W60G8'i) HES THORS 7i6 s. 
S.C  ) re 1! On 
Channels.. .. i > es ae 
Rounds, 3in. and'u up .. ore 
” under 3in. an 15 0 


-_ 
saonoa 


_ 


8 6 


SmI wae 
= - 
Awe sa a a F 


~ 
um 


Plates, jin. (basis) .. 1 
pay SSE rp 
om a 2's 
fein. .. 
” tin. 
Boiler Plates, jin: 


Oo 


“12 © © @w +I 
- 
aca 


— 
to 


Export. 








STEEL (continued) 


Home. 


GtLascow anp Districr— £ 
Angles 8 
Tees Ny pe ego i! Sak | 

RRR aga ier 

8 
9 
7 


— 
Iwo ad-~ 


Channels... ay 
Rounds, 3in. and up 
” under 3in. 


cs 


~ 
on 


Plates, jin. (basis) 
oo i, 
im 5. 
bei aS esd 
2, 5-4 
Boiler Plates . . 


Sourn Wares ArrEa— 


aovovod @ 
@ecososcs 


L 
“It “4 si a: 


“3-2 * 


Angles 

Tees 

Joists 

Channels. . iv 

Rounds, 3in. and up 
* under 3in. 


_ 
to oO 


Fen 3M Ah 
— 
SeAA2ea * 


a 


FPoOomnmowmm 
- 
aa 


— 


Plates, jin. (basis) 
ee ae 
= BIE ore 
al fein. :. 


o* tin. .. 


TrELAND— 


~ 
sw 


- 


- 
to 

aoonon 

eococo 


~ 


Rest or [ 


eS 
Z 


cooamoo #FY 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. eit é up 
Fe under 3in. 


NOSSSCOCHME wmnww~ 
_— 


NcowmeovwmwD oovosonw 


— 
norma a 


0 


oO 


10 


Plates, jin. (basis) 
os hipaa) 5 
FF jin. .. 
Pine 7 15 
tin. . 10 
OTHER STEEL MATERIALS. 
- Home. 
£s. d. 
810 0.. 
915 O.. 


9 
9 
9 
9 


v=) 

ow so vo © 
— 

os) 8 «3 09 
SCA @QaAao 


Export. 
£8. d. 
810 0 
815 0 


Sheets. 
10-G. to 13-G.., f.o.r. 
14-G. to 20G., dd. 
21-G. to 24-G., d/d. jae .O -@ <6 9 0 0 
25-G. to 27-G., d/d. . 1012 6 912 6 
The above home trade prices are nae 4 Rs lots and over; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. 2. &. a 
4-ton lots and up .. + 3) Fame 
2-ton to 4-ton lots oe > ty i et 
Under 2 tons as 1410 0.. " 
Export ; £16 7s. 6d., c.i. if. duty paid India. 
£11 0s. 0d., f.o.b. other markets 
Scandinavian Markets Free. 


Tinplates. 

20 by 14 basis, f.o.b. Bristol Channel ports, 17/— to 17/3 

Tinplate bars, d/d. South Wales works, £4 15s. 
Billets. 

Basic Soft (25-41% C.) ais 
Medium (0-42% to 0- 60% C.) 
Hard (0-61% to 0-85%C.) 
(0-86% to 0-99% C.) 

re » (1% C.andup).. . 
Soft (up to 25% C.), 500 tons and ae 
100 tons 
Rails, Heavy, 500 ton lots, f.o.t... 
» Light, f.o.t. waiikece’ 


— 


” 


” ” 


AMANDA HE 
~~ - 

SOoONONNH NRA 
SCoOM@OSeaGaacsc 


FERRO ALLOYS. 


Tungsten Metal Powder 2/~ per lb. 
Ferro Tungsten - 1/9 per Ib. 
Per Ton. 
£2117 6 
£197 6 
£18 17 6 


Per Unit. 
7/- 
7/- 
7/- 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined .. 
Max. 2p.c.carbon £30 0 0 9/- 

1 p.c. carbon £31 0 0 10/- 

0-70 p.c. carbon £42 10 0 12/6 

carbon free .. 103d. per lb. 

2/8 per lb. 

£10 15 0 home 

£12 10 0Oscale 5/- p.u. 

£18 2 6 scale 6/- p.u. 

12/8 per lb. 

5/6 per Ib. 

9d. per Ib. 

£225 to £230 

5/9 per lb. 


” 


Metallic Chhoctininene 
Ferro Manganese (per ton) 
Silicon 45 p.c. to 50 p.c. 
& 75 p.c. 
Vanadium 
» Molybdenum 
» Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, August 9th. 
Corprzr— 
Cash .. aa 
Three months . . 
Electrolytic ; ay ih 
Best Selected Ingots, ard Bir- 


mingham : 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) .. 
»  Brazed (basis) 
Brass— 
Ingots, 70/30, d/d Birmingham 
Home. 
94d. 
11}d. 


+ £215 7 

- £215 7 

£12 5 

-» £16 15 
- £100 


94d. 
114d. 


6 to £215 10 0 
6 to £215 10 0 
Oto £12 12 6 
Oto £17 0 0 


Tubes, Solid Drawn, as alloy 
»  Bresed.. .. Beer 
Tr— 
Cash .. ae 
Three months . . 
Leap: . 
SPELTER : 
Aluminium inguts (British) . 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth)—Steam. . 
»  Glasgow— Was... 
” » Splint .. 
AYRSHIRE— 
(f.0.b. Ports)—Steam 


FiresHIRE— 
(£.0.b, Methil or Burnt- 
island)—Steam .. 
Unscreened Navigation 


12/6 
12/6 


LoTHIaNns— 
(f.0.b. Leith)}—Best Steam 
Secondary Steam .. 


11/- to 12/- 
10/6 to 10/9 
N.W. Coast— ENGLAND. 
Steams .. 

Gas Coke 


NorTHUMBERLAND— 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


17/6 to 18/— 
20/~ to 20/6 


13/6 
12/6 
8/6 
11/6 to 12/44 


DurHau— 
Best Gas. . 
Foundry Coke 


13/6 
15/- to 16/- 


SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. .. 21/— to 22/6 
South Yorkshire Seconds .. 16/6 to 19/6 
Rough Slacks. . er. 8/- to 9/- 
NuttySlacks . 7/- to 8/6 
Furnace Coke (at Pale ‘a 

CaRDIFF— SOUTH WALES, 

Steam Coals : 

Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Steam Smalls 
Cargo Smalls . . 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel .. 


19/6 
19/- to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
20/- to 24/- 
22/6 to 36/6 
15/6 to 16/6 

21/- 


SwansEA— 
Anthracite Coals : 
Best Large .. 
Machine-made Cobbles.. 
Nuts P 
Beans 
Breaker Duff Rubbly Culm. . 
Steam Coals: 
Large 
Nuts 
Smalls 


36/- to 38/6 
36/6 to 48/6 
37/~ to 48/6 
26/- to 30/- 
19/6 to 20/6 

8/6 to 10/6 


18/- to 20/6 
18/— to 26/- 
11/9 to 13/3 


FUEL OIL. 
Inland consumption; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Per gallon. 


34d. 
34d. 


Ex Ocean Installation. 


Furnace Oil (+950 sami Yip 
Diesel Oil «se 


Manchester prices ia. per iui extra, 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Industrial Outlook. 


Tue holiday season is marked by a general desire 
to get away from the problems that are confronting manu- 
facturers who see that the situation is becoming more 
complicated and more serious every day. There can be no 
objection to the Government undertaking efficient 
measures to save home industries from ruinous foreign 
competition during a period of world economic dislocation, 
but the measures adopted have had little effect in arresting 
the decline of industrial activity, while they have proved 
disastrous for those essentially French industries which 
depend entirely upon an export trade. The situation in 
this country is peculiarly complicated because the national 
prosperity is based upon agriculture and manufactured 
specialities that formerly sold freely all over the world, 
and when it was found necessary to adopt a rigid and costly 
system of protection for agriculture the immediate effect 
was to close some markets for national manufactured 
products. Then engineering industries were developed 
with the object of rendering the country as far as possible 
independent of foreign aid in case of national emergency. 
The French succeeded admirably in extending the engi- 
neering industries, which were prosperous so long as money 
could be spent to stimulate enterprise at home and abroad ; 
but money is now no more available for industrial under- 

i than it is in other countries. All these new 
branches of the engineering industry are clamouring for 
more protection with the idea that, failing to do business 
in foreign markets, they may find plenty of activity at 
home and in the Colonies. The proposal to put up import 
tariffs and develop business within the Empire has a large 
followmg. Those who know the Colonies best are dubious 
about the possibility of manufacturing industries existing 
entirely within the Empire. Thus the Government finds 
it difficult to conciliate the conflicting interests of agri- 
culture, national specialised exporting industries and the 
engineering and other industries which are in direct com- 
petition with foreign manufacturers. The holiday season 
has left the problems unsolved, as well as a lingering feeling 
of dissatisfaction amongst exporting manufacturers, who 
had looked to the London Economic Conference to remove 
trade barriers. The failure of the Conference has paralysed 
their hopes. The last straw is the denunciation of the 
treaty of commerce by Portugal following upon a French 
embargo on certain Portuguese products. This has com- 
pleted the ruin of the lace making industry at Calais, 
which may be mentioned as an example of exporting 
industries that are being sacrificed by foreign retaliation. 
A meeting is being held in Calais this week to decide 
whether the members of the Municipal Council, the 
Chamber of Commerce, the Commercial Arbitration 
Courts and other elected bodies shall resign as a protest 
against the policy of the Government in adopting measures 
that provoke reprisals from other countries. Further. light 


is thrown on the situation by the annual report of the | 


Chambre Syndicale des Industries Métallurgiques du Rh6éne, 
which paints a gloomy picture of the engineering indus- 
tries in and around Lyons. At one time a large export 
trade was done in machinery and material, but now works 
are moving to districts where the conditions of manu- 
facture are more economical and others are closing down. 
As is the case everywhere, French industry is feeling its 
way towards a solution of the economic troubles, which 
can only be found in a return to normal conditions of 
international trade. 


Seaplanes for the South Atlantic. 

The steady progress being made by Germany in 
the direction of preparing regular services of airships 
between Europe and South America does not discourage 
the French, who are convinced that seaplanes will even- 
tually provide the quickest and safest means of transport 
across the South Atlantic. There are difficulties in design- 
ing and building such aireraft that will carry sufficient 
paying loads and yet can be relied upon to take off from 
other than smooth water, and despite favourable reports 
that have been received of the achievements of the huge 
Latécoére machines, there is nothing yet to indicate that 
they are suitable for the service between Dakar and Natal 
in Brazil. Another machine has now been built by Blériot, 
and called the “ Santos-Dumont,” which made its first 
trials on the Seine last week, when, without load, it is 
said to have given full satisfaction. The hull of the 
biplane has a stepped underbody and is built with a raised 
cabin and housing for engines fore and aft, while two other 
engines with forward propellers are placed on each side. 
Weighing about 12 tons without fuel, the seaplane is said 
to be capable of carrying a load of 10 tons, while its normal 
range of flight is declared to exceed largely the distance 
across the South Atlantic. 


Marine Engineers. 

The laying up of an increasing tonnage of ships 
has compromised so seriously the outlook for officers in 
the mercantile marine that the Comité de Défense des 
Officiers de la Marine Marchande has found it necessary 
to issue a warning to those looking to the sea as a career 
to seek some other occupation. The warning applies 
equally, of course, to marine engineers. The Committee 
states that a large number of officers have had to find 
alternative employment. The future is threatened by the 
increase in the tonnage and speed of ships and the rapidity 
with which loads can be handled in ports that are now 
admirably equipped for the purpose, whereby a ship can 
make more voyages and there is, consequently, a corre- 
sponding diminution in the number of vessels in service. 
This acceleration of sailings with bigger cargoes and carry- 
ing more passengers is, it is said, an inevitable step in 
view of the necessity for effecting economies in the 
merchant marine. It also means a reduction of employ- 
ment for officers and engineers, so that even when the 
present crisis comes to an end there will be little hope, it is 
declared, for those who desire to obtain situations in the 
mercantile marine. This warning may be perfectly reason- 
able on the part of an association of officers who find that 
their ranks are already overcrowded, but the time will 
surely come when they will retire and others will be 
required to take their places. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 
When an abridgment is not illustrated the Specification is 


without drawings. 
Copies of Specifications may be Office, 
S Mis 
y 5 the second date, 


obtained at the Patent 
Sale Branch, 25, thampton-buildings, O 
application 
date of the acceptance of the 


h y-lane, 





at ls. each. 

The date first given is the date of 
at the end of the abridgment, is the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


394,941. May 26th, 1932.—CyninpeR Hzaps oF InTeRNaL 
Comsustion Enaines, The M.G. Car Company, Ltd.; 
H. N. Charles, and H. E. C. Cousins, Pavlova Works, 
Abingdon-on-Thames, Berkshire. 

This invention relates to cylinder heads for internal combus- 
tion engines, and it has for its main object to provide animproved 
form of overhead valve cylinder head which will give a very 
good performance. As applied to a four-cylinder overhead cam 
shaft engine, where the cam shaft is driven from the front of the 
engine, the exhaust passages A are on the near side of the engine, 
and forwardly of the transverse centre lines through the indi- 
vidual combustion chambers, the inlet passages B being on the 
offside of the engine and rearwardly of these transverse lines. 
The sparking plugs C are very much inclined to the vertical, 
being almost horizontal, and these are arranged forwardly of 
these transverse centre lines substantially in the planes of the 
centre lines of the exhaust passages, but alongside the inlet 
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passages, the plug electrodes being positioned just at the corners 
of the combustion chambers. Each of these has a substantially 
flat roof and a vertical side wall, which (in plan view) is rather 
like a parallelogram with well-rounded corners, the exhaust 
and inlet valves being disposed in the line of the major diagonal. 
An important feature, from the point of view of perform- 
ance, is the provision of a flame groove D extending from the 
inner end of the ——s plug almost as far as the adjacent edge 
of the exhaust valve. This flame ve is a channelled recess 
in the ceiling over the combustion space, tapering from a 
maximum depth at the end of the plug more or less gradually 
until it merges into the ceiling. Preferably the ceiling, instead 
of being exactly flat, is very slightly wedge shaped, the ridge 
being along the longitudinal centre line and the ceiling sloping 
back on each side where the exhaust and inlet valve —- 
are formed, so that the upper ends of the two valves are slightly 
nearer the central vertical line of the cylinder than the lower 
ends.—July 6th, 1933. 


TRANSMISSION OF POWER. 

394,907. January 27th, 1933.—-CHANGE-SPEED GEAR-BOXES, 
Wolseley Motors (1927), Ltd., Drews-lane, Ward End, 
Birmingham, and P. W. Smith. 

This gear is so arranged that the driven shaft A can over- 
run the driving shaft B in normal running, but with either the 
first-speed gear or the reverse in mesh the two shafts are 
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positively connected. The drive is ordinarily transmitted 
through the roller and cam free wheel C. For the first speed 
the drive goes thro the constant mesh wheels DD and 
the sleeve E to the pinion F’, which can be slid into engagement 
with the teeth G on the outside of the free wheel casing. In 
order to reverse the double pinion H is slid to engage with 
F and G.—July 6th, 1933. 


GAS PRODUCERS. 


394,737. January 19th, 1932.—Srep-crate PRopDvUCERs, 
Woodall-Duckham (1920), Ltd., and J. W. Reber, 136, 
Victoria-street, Westminster. 

In the ordinary step-grate producer the depth of the fuel bed 


on the size of the fuel, and it becomes necessary to build the 
producer in such a manner that, the fuel bed shall have this 
depth ; thus the producer has its best efficiency only when 
charged with fuel of the particular size. For example, pro- 


ducers for burning coke discharged from gas retorts are built 
to contain the coke in a bed of the suitable ps and if fed with 
breeze or a mixture of the discharged coke and breeze, the 
depth of bed is not suitable for the best efficiency. According 
to the present invention a step-grate producer is constructed 
so that. it can be charged in stages, through a number of open- 
ings, each arranged to add a further layer of fuel to the grate. 
For instance, the fuel chamber above the step grate is sub- 
divided transversely with respect to the grate by one or more 
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partitions so that the chamber may comprise two or more com- 
rtments, each of which has its own charging hole or holes. 
en the maximum depth of fuel bed is desired both or all of 
the compartments are charged with the fuel, for instance, with 
the discharged coke referred to above. When a smaller fuel is 
to be used, such as coke breeze or a mixture of discharged coke 
and breeze, the compartment or compartments nearer the front 
of the grate is or are charged, so that the fuel bed is of diminished 
depth, as is desirable if the producer is to operate at best 
efficiency with the smaller fuel. It is also possible to charge one 
or more compartments with the large fuel and the other or 
others with the small fuel ; or each compartment may be charged 
with fuel of different size. The drawing is self-explanatory.— 
July 6th, 1933. 


CRUSHING AND GRINDING. 


394,913. February 10th, 1933.—Srone Crusuers, Fried. 
Krupp Grusonwerk Aktiengesellschaft, Magdeburg-Buckau, 
Germany. 

The inventors propose to use roller bearings for the crank and 
shaft of a stone crusher, but point out the difficulty of sliding 
the crank bearing into place, endways, on account of the over- 
lapping of the excentric and the trunnions. As a consequence 
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they provide the necessary throw of the crank by a system of 
double excentrics—that is to say, the trunnion A and the 
bush B. By turning the bush on the trunnion the parts come 
into line and the middle bearing can then be slipped in place. 
The arrangement also has the advantage of enabling the stroke 
of the pitman to be varied.— July 6th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 
394,882. December 5th, 1932.—Brtr Fasteners, F. Buhrer, 
Hofen (Schaffhausen, Switzerland). 
Two alternative forms of belt fastener are shown. In Fig. 1 
the serrated grips A A are held together by bridge pieces B and 
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a toothed wedge © is driven between the ends of the belt. In 
Fig. 2 the grips rock on the bridge pieces at D D, so that the 





cannot be varied. isis a drawback because the best com- 
bustion occurs when the fuel bed has a certain depth dependent 





greater the pull-on the belt the tighter will the outer edges of the 
grips pinch together the ends of the belt.—July 6th, 1933. 
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394,908. January 27th, 1933.—SrraicHTENING PLATES AND 
Sections, Berlin-Erfurter Maschinenfabrik Henry Pels 
and Co., Aktiengesellschaft, Erfurt, Germany. 

Cockled plates and bent sections are straightened in a press, 
which is characterised by the fact that the pressure blocks are 
narrow longitudinal blocks arranged with their longitudinal 
direction transversely to the feeding direction of the material 
to be straightened, and these blocks are provided with mutually 
constant adjustable lateral spacing relative to the middle of the 
spacing between neighbouring pressure blocks of the opposite 
set. The feed of the material is equal to about half the spacing 
of the pressure blocks or equal to about half the lateral distance 
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between two neighbouring blocks of a set. Thus it is possible 
to straighten the material in a single pass through the machine 
without turning over the material and without it being neces- 
sary specially to adjust a set of blocks to the work. As, accord- 
ing to the invention, the mutual lateral spacing of the pressure 
blocks is uniform, and the blocks are adjustable with uniform 
spacing, it is possible to straighten material with a low resist- 
ance moment with small lateral spacing and material with a high 
resistance moment with la: spacing of the pressure blocks, 
and the quality of the straightening work is increased, as com- 
pared with that of the known straightening machines.—July 
6th, 1933. 








MEASURING AND TESTING INSTRUMENTS. 


394,909. January 30th, 1933.— 
Vee Gavuces, L. H. Houns- 
field, 3, Durri m Park-road, 


Wimbledon, London, 8.W.20. 


This gauge is intended for such 
purposes as quickly determining 
the reduction in area of test speci- 
mens which have been pulled in 
a tensile testing machine. As will 
be seen, it is a simple V gauge 
with a hinge and a clamp. The 
unstressed test piece is placed in 
the gauge opposite the zero mark, 
and the two closed together 
and clamped. m the test has 
been finished the strained bar is 
again placed in the gauge, and its 
proportional area and percentage 
reduction of area read off directly, 
as in the example shown 0-4 and 
60 per cent. respectively.—July 
6th, 1933. 





METALLURGY. 


394,902. January 20th, 1933.—THE MANUFACTURE OF PROFILE 
Section Bars rrom ALUMINIUM Base AtLoys, Aluminium 
Ltd., Canada Life Building, Toronto, Canada. 

This invention relates primarily to the rolling of structural 
shapes, such as profile section bars from aluminium base alloys 
commercially, and to their satisfactory production consistently, 
to the end that excessive rejections of faulty material will not 
burden the operation with high cost. A further important 
object of the invention is to provide aluminium base alloy 
structural shapes which are characterised, inter alia, by absence 
of directional physical properties, so that the shapes will have 
longitudinal tensile properties substantially the same as those 
in the transverse direction. Until recently only limited means 
were available for the production of structural shapes from 
aluminium base alloy, and the dimensions of the sha pro- 
duced were considerably below what were desired in the com- 
mercial application of the material. Structural shapes of smaller 
dimensions were produced by extrusion of the metal, but such 
methods have commercial limitations and the products made 
were for some uses not wholly satisfactory. With the advent of 
the use of large ingots and blooms in the rolling of structural 
shapes of aluminium base alloy certain unforeseen difficulties 
developed, among them being a large number of finished shapes 
which could not be used because of serious defects therein. For 
instance, in rolling channels from large aluminium alloy blooms, 
frequent cracking or failure of the piece occurred, thus causing 
the rejection of a substantial portion of the output of the channel 
mill. It has been discovered that such difficulties were in large 
part due to insufficient reduction of cross section from the 
original cast ingot to the bloom ; that is, insufficient reduction 
of cross section — to the forming of the metal into shapes 
more complex than the simple geometric forms alluded to. 
Following this discovery there has been developed the method 
of the present invention, which in its preferred practice consists, 
briefly, in reducing the section thickness of the original cast 
ingot by forging or rolling to the extent of at least 80 per cent. 
before attempting to develop, in the worked metal or bloom, 
the form of the structural shape desired. The molten metal in 
the ingot mould is caused to solidify from the bottom upward 
in a ages? rising plane, the top portion being the last to 
solidify. By this method a cast ingot can be produced which is 
readily workable and which has an internal structure character- 
ised by substantial uniformity of composition and grain size. 
Prior to working the ingot it is given a thermal treatment to 
develop or impart desirable properties to the metal. In this 
treatment such factors as temperature, quenching or cooling, 
ageing, &c., will depend upon the specific alloy in question. The 
temperature of the treatment is usually between about 400 deg. 
and 550 deg. Cent. The heated ingot is then delivered to 
* break-down ”’ or blooming rolls, and at this point the reduction 





of the cast ingot begins. The complete rolling operation is 

divided into two .. In the first the metal is passed back 

and forth through the blooming rolls, and while maintaining a 

simple geometric ie * the cross section of the original ingot is 

ay ae ly reduced. the second Cy the rolled metal, as 
yet in simple g tric cross section, is delivered to the formin 
rolls, where for the first time the metal is worked to the structura 

shape desired.—July 6th, 1933. 

394,906. January 24th, 1933.—THe MANUFACTURE OF NICKEL 
Carsonyt, I. G. Farbenindustrie Aktiengesellschatt, 
Frankfort-on-Main, Germany. 

Several processes for the manufacture of nickel carbonyl 
directly from the ore are detailed in this specification. One of 
the processes is given below. A crude matte containing about 
25 per cent. of nickel, 55 per cent. of iron, and 20 per cent. of 
sulphur obtained from an iron-containing nickel ore by smelting 
with gypsum, lime and carbon, is treated with streaming carbon 
monoxide under a pressure of 200 atmospheres. The treatment 
lasts for eight hours, the temperature being gradually raised 
from 200 deg. to 275 deg. Cent. The speed of flow of the carbon 
monoxide is about 15 litres (of gas under 200 atmospheres 
pressure) per hour per kilogramme of crude matte, and 99 per 
cent. of the nickel present is recovered as carbonyl. The residue 
contains practically all the sulphur combined with iron. After 
the iron carbonyl simultaneously formed has been separated 
from the nickel carbonyl by distillation, the nickel carbonyl 
is thermally decomposed in the free space of a heated vessel and 
pure nickel is thereby obtained in the form of a fine powder.— 
July 6th, 1933. 








WELDING. 


395,237. November 25th, 1932.—EnLecrric Arc WELDING 
Macuines, The British Thomson-Houston Company, Ltd., 
of Grown House, Aldwych, W.C.2. 

This invention relates to electric arc welding machines, 
particularly those arranged for automatic or semi-automatic 
operation, and has for its main object to enable circular electric 
welds of small diameter to be effected, such as may be required, 
for example, for fixing tubes to sheet iron in the manufacture of 
transformer tanks, boilers, or refrigerators. A represents the 
lower portion of an electrode holder forming an integral part of 
the welding machine. The weld-promoting electrode B is 
gripped between the milled rollers C and D actuated by the 
pinions E and F, which cause the electrode to move forward at 
the appropriate F per H is the support for a tubular guide J 
for the electrode B and is fixed by suitable means K to the elec- 
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trode holder A. L is a worm actuated either by a crank M or by 
an electric motor and meshes with a worm wheel N forming one 
piece with the tube for guiding the electrode. As will be seen, 
the tube is bent, to cause the lower end of the electrode to be 
cranked so that the movement of the worm L will result in a 
circular movement being described at the end O of the electrode. 
When the weld is being formed the circular motion of the elec- 
trode is combined with its forward motion in such a manner as 
to produce circular welds of small diameter. The curve of the 
guide tube J and the inside diameter of that tube allow the 
electrode to be displaced inside the guide and of resisting any 
torsion that endeavours to move the bent tube. The part P 
—— a movable gauge for centring the part to be welded 
relatively to the electrode on the table of the machine.—July 
13th, 1933. 


MISCELLANEOUS. 


1932.—Correr Pin SPREADERS, 


December 14th, 
Norwalk, 


Cooke, 74, Washington-street, South 
Connecticut, U.S.A. 

The washer A is drop forged and is provided with two pro- 

jections B B, between which the split pin passes. On the oppo- 


394,884. 
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site side there is a sort of cutwater C, which separates the legs 

of the pin when it is driven in. The projections are then 

knocked over to hold the pin and washer together.—July 6th, 

1933. 

394,962. November 30th, 1931.—Excess VoitracE Pro- 
TECTIVE Device, Egyesilt Izzol4mpa és Villamossdgi 
Részvénytarsaség, of Ujpest, near Budapest, Hungary. 


. 





This invention relates to excess voltage protective devices 





adapted to protect apparatus or structures to which they are 
applied when the electric potential of such apparatus relatively 
to earth exceeds a predetermined value, the action of the pro- 
tective device being to prevent the persistence of such excess 
potentials. The electrodes A and B are arranged in a bulb, 
which is filled with a rare gas at a low pressure—for instance, 
with neon or argon, at a pressure of 20 mm. of mercury. A 
bimetallic plate C is attached by welding to the electrode A, and 
to this plate is attached one end of a contact arm D. The con- 
tact arm is made of a metal having a high melting point, such, 
for example, as tungsten or molybdenum, and a contact E 
is located on the electrode B opposite the free end of this arm. 
The electrodes A and B, com of iron cylinders, are bored 
axially, and small core rods F, composed of alkali metals or of 
alkaline earth metals, such as barium, are pressed into the 
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holes. The opposing surfaces of the electrodes are about 0-5 

mm. to 2 mm. distant from each other, and the two bores 

form an almost completely closed s When a potential 

arises between the two electrodes which is higher than the 

permissible tension, a discharge takes place, which initially is a 

glow discharge, and which changes into an arc discharge only 

when a sufficiently high current density is attained to SaEpors 

an are discharge. When the temperature of the electrode A 

attains a certain predetermined value, the deformation of the 

bimetallic plate C, caused by the heat, brings the arm D into 
contact with the contact E, thereby short-circuiting the elec- 
trodes and taking the load off them, so that they start to cool 
down. When the electrodes have cooled down sufficiently the 
arm D again assumes its normal position and the device is 

ready to operate again.—June 30th, 1933. 

395,239. November 25th, 1932.—Fiexisie Tusine, The loco 
and Waterproof Company, Ltd., Netherton Works, Annies- 
land, G w, W.3, and Kirkwood. 

The essential idea of this invention is elementary, but it is, 
nevertheless, ingenious. If a rubber hose is trodden on or other- 
wise collapsed, there is a liability for the continuity of the 
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supplies that it is carrying to be discontinued. As a conse- 
quence, the inventors make hose with a series of internal longi- 
tudinal indentions, as shown in Fig. 1. If, as shown in Fig. 2, 
the tube is collapsed there remains at least some passage for the 
fluid, although the cross-sectional area may be reduced. — 
July 13th, 1983. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda: 
of the week preceding the meetings. In all cases the aoe 
PLACE at which the meeting is to be held should be clearly stated. 


Saturpay, SEPTEMBER 2ND. 


Enoinegers’ GERMAN CriRCLE.—Summer meeting. Visit to 
Southampton to inspect the new docks. Leave Waterloo 
1.30 p.m. Full particulars from Mr. H. P. Spratt, Science 
Museum, London, 8.W.7. 


Monpay To THurspAY, SEPTEMBER 18TH TO SEPTEMBER 21sT. 


Institute or Metats.—Autumn Meeting in Birmingham. 
For provisional programme see page 98. 


WEDNESDAY TO SatuRDAY, OcTOBER 4TH TO OcTOBER 14TH. 


Institute or PareNnTeEs.—Central Hall, Westminster, 
8.W.1. Ninth International Exhibition of Inventions. Daily. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Lrevut.-CoLonet K. G. Maxweut, M.I.E.E., M.C., has been 

pointed ger of Publicity of the Metropolitan- Vickers 
Electrical Company, Ltd. 

Tue INTERNATIONAL MEEHANITE MeEtTAL Company, Ltd., 
14-20, Church-street, London, N.1, informs us that Mr. E. M. 
Currie, late of Alfred Herbert, Ltd., of Coventry, has been 
engaged as technical manager. 

Donovan anv Co., Birmingham, inform us that the partner- 
ship which has obtained between Mr. G. O. Donovan and Mr. W. 
Donovan during the past twenty-five years is being dissolved 
for purely family reasons, and that the business is being con- 
verted into the Dcaree Electrical Company, Ltd. 


Hick, HarGreaves AND Co., Ltd., engineers, Soho Ironworks, 
Bolton, have acquired the goodwill, patterns, and drawings of 
Galloways, Ltd., Knott Mill Ironworks, Manchester. The 

uisition also includes the yieagim patterns, and drawings 
of John Musgrave and Sons, Ltd., and J. and E. Wood, both 
lately of Bolton. 











VertTicaAL Burr Stone Mitis.—We are asked to state that 
the electrical equipment for the vertical burr stone mill described 
in our issue of uly 14th was supplied by A.S.E.A. Electric, 
Ltd., Chancery-lane, London. The mill was manufactured by 
S. Russell and Sons, Ltd., of Leicester. 
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A Seven-Day Journal 


oe 
Gas Propulsion of Road Vehicles. 


THE annual report of His Majesty’s Inspectors of 
Explosives for the year 1932, which has just been 
published by the Stationery Office, is especially 
interesting this year, on account of the section which 
reviews the progress made in the use of compressed 
gas for the propulsion of road vehicles. The report 
traces the development of compressed gas propulsion 
from the collapsible fabric containers of the late 
war period to the modern high-tensile alloy steel 
cylinders for compressed coal and coke oven gas. 
Credit is given to the Paris Gas Company which, 
in 1930, revived the idea suggested by an Inter- 
departmental Committee of 1918 of using steel 
cylinders containing gas at high pressures. The 
report mentions the work of a Research Committee 
which was formed a little over a year ago to deal 
with the question of suitable cylinders. Sample 
cylinders, such as are used in Paris, and others made 
by Vickers-Armstrongs, Ltd., and the Chesterfield 
Tube Company, Ltd., were tested at the National 
Physical Laboratory. The experiments showed 
that when burst by hydraulic pressure the cylinders, 
which are made of tough steel, remained in one piece. 
The rapid progress recently made rendered it possible 
for compressed gas-driven omnibuses to be demon- 
strated at the British Industries Fair in February, 
1933. Close touch has been kept with the Ministry 
of Transport and the Home Office, and regulations 
are to be issued with regard to the manufacture and 
conveyance of traction gas cylinders and their fittings 
and housings on the vehicles. The question of gas 
supply and the design of suitable filling stations for 
5000 Ib. pressure gas present, according to the 
report, greater organisation difficulties than does 
the road vehicle side. If the use of compressed 
gas extends more filling stations will certainly be 
needed, and it may then be advisable to bring 
them under some measure of control by means of 
the Petroleum Act. 


The Late Mr. John Rolland. 


THE recent death of Mr. John Rolland, the founder 
of John Rolland and Co., consulting engineers and 
representatives, of Abbey House, Victoria-street, 
London, will be regretted by a wide circle of engineers, 
both at home and abroad. Mr. Rolland, who was 
the eldest son of the late Mr. Alexander Rolland, of 
Dunfermline, was born in Glasgow and received his 
education in this country and on the Continent. 
He served his apprenticeship with Swan, Hunter 
and Wigham Richardson, Ltd., and after a short 
time at sea joined Lloyds Register of Shipping, 
acting as a surveyor in Austria-Hungary and then at 
Hamburg. In 1914 Mr. Rolland was appointed works 
manager of the Turkish Arsenal at Constantinople. 
On the outbreak of war he returned to England and 
became works manager for the British Government 
Torpedo Factory, which was established at Lan- 
caster by Vickers Ltd. In 1916 he was trans- 
ferred to the South of France, where he filled a 
similar post at the St. Tropez torpedo factory. From 
1918 to 1921 Mr. Rolland had charge of the engineer- 
ing works of Vickers, Ltd., at Crayford, Kent. In 
1921 he founded the firm of John Rolland and Co., 
and was appointed representative for Great Britain 
and Ireland for the Benno Schilde Maschinbau 
A.G., of Hersfeld. Later he was made sole repre- 
sentative in the United Kingdom for the Fried 
Krupp Grusonwerk A.G., of Magdeburg-Buckau, 
and the Lurgigesellschaft fiir Warmetechnik, 
of Frankfurt. 


Miss Britain III. 


Earty on the morning of Friday, August, 11th, 
“Miss Britain III.,” the new racing motor boat 
designed and built by Mr. Hubert Scott-Paine at 
the British Power Boat Company’s Hythe works, 
Southampton, completed final trials with the 1375 
B.H.P. Napier engine. The following day the boat 
was put aboard the Canadian Pacific liner ‘‘ Empress 
of Britain,” and Mr. Scott-Paine and eight assistants 
left for Canada and Detroit. They are expected to 
arrive in Detroit within’ a few days, and will 
race with Commodore Gar Wood’s boat ‘ Miss 
America X.” in the International Motor Boat Trophy 
Race on September 2nd. The two boats are very 
different in size and in engine power. ‘‘ Miss America 
X.” is equipped with four engines designed to 
develop 7000 to 8000 H.P. and weighs about 7 tons, 
while “ Miss Britain III.” has a 1375 H.P. Napier 
engine and weighs only 30cwt. Mr. Scott-Paine’s 
boat was designed and built in a little over 94 weeks, 
and with a 900 H.P. Napier engine a speed of about 
100 m.p.h. in salt water was attained. With the larger 
engine this performance can, Mr. Scott-Paine says, 
be maintained without undue stress. The hull, 


which is built of Alclad, a composite construction 


outside layers of aluminium, has a length of 24ft. 6in. 
and a beam of 8ft. The engine is placed aft in a two- 
seater cockpit, and the deck forward is quite flat. 
The drive is forward through a shaft to the gear-box, 
and from the gear-box back to the propeller through 
a smaller diameter shaft along the keel of the boat. 
Some novel principles of jacket cooling, exhaust 
cooling, and fuel feed have been incorporated in 
the design. Mr. Scott-Paine hopes to recapture 
for this country the world’s water speed record, 
124-6 miles per hour, now held by Commodore 
Gar Wood. 


Some Recent Shipbuilding Orders. 


THE announcement is made that the New Zealand 
Shipping Company, Ltd., of London and Wellington, 
N.Z., has placed with Workman, Clarke and Co. 
(1920), Ltd., of Belfast, the order for two large 
refrigerated cargo ships for its New Zealand service. 
They will have a measurement of about 15,000 gross 
tons, and we are given to understand that the engines 
will probably be of the Workman-Sulzer type. No 
official statement with regard to the ships is as yet 
available, but it is gathered that their propelling 
machinery will be more powerful than that of the 
three ‘“‘ Rangitata’”’ class of motor vessels, which 
were built and engined by John Brown and Co., Ltd., 
at Clydebank, in which five-cylinder 9300 B.H.P. 
Brown-Sulzer units were installed. As tenders were 
invited from all the leading British shipyards, con- 
siderable satisfaction is felt in Northern Ireland at 
the order being placed in Belfast, where it will provide 
considerable employment for Ulster shipyard workers. 
In this connection it is of interest to recall that an 
order for two large ships for the New Zealand trade 
was recently placed with Harland and Wolff, Ltd., by 
the Shaw, Savill and Albion Company, Ltd. Other 
orders reported during the week include a 270ft. 
cargo steamer, to be built by Alexander Stephen 
and Sons, Ltd., of Linthouse, for the Union Steamship 
Company of New Zealand, Ltd.; two steam tugs, to 
be built by Cammell Laird and Co., Ltd., at Birken- 
head, for the L.M.S. Railway Company’s Barrow 
Harbour and Docks service, and a reported contract 
for a first-class sloop for Indian service, to be built 
for the Admiralty by Hawthorn, Leslie and Co., Ltd., 
on the Tyne. 


The Wireless Exhibition. 


Tuer National Radio Exhibition, which opened at 
Olympia on Tuesday, August 15th, is even more 
interesting than usual and serves to show that British 
wireless manufacturers are continually producing 
something new. Nearly all the cheapest sets are 
equipped with moving coil loud speakers. Many 
super-heterodyne sets fitted with volume control, 
radio gramophones and all-mains sets are exhibited, 
and listeners who have to rely on batteries for their 
current supply are also well catered for. Although 
portable sets are not so numerous as they were a few 
years back, good examples of this type of receiver 
are to be seen. As usual, the number of firms showing 
component parts and accessories is very large. Among 
the new components are iron-cored coils, which are 
smaller than the original air-cored coils and are 
claimed to be more efficient. Another new and 
interesting exhibit is a device for eliminating inter- 
ference from lift motors and other electrical machines. 
The valve manufacturers are showing all their latest 
products, including the new catkin all-metal valves 
and screened high-frequency pentodes. Besides 
giving convincing demonstrations of the interference 
to radio reception caused by various electrical 
appliances, the G.P.O. is exhibiting a collection of 
wireless apparatus as used in the various services. 
The British Broadcasting Corporation’s contribution 
to the show takes the form of a large theatre, in 
which entertainments are being given by well-known 
broadcasting artists. 


The Italian Seaplane Flight. 


THE remaining twenty-three seaplanes of the 
Royal Italian Air Force of the twenty-four machines 
which set out from Orbetello on July Ist, under the 
command of General Balbo, flew from the Azores to 
Lisbon on Wednesday of last week, August 9th, 
and at dawn on the following day left Lisbon for 
Ostia, the airport of Rome, on the estuary of the 
Tiber. They were slightly delayed by unfavourable 
weather, but landed safely at Ostia a little after 
6.20 p.m. on Saturday evening. General Balbo and 
his men were officially weleomed by Signor Mussolini, 
and later they drove to Rome. On the morning of 
Sunday, August 13th, the flyers were received by 
King Victor Emmanuel at the Quirinal Palace, and 
then marched through the Arch of Constantine to 
the Palatine Hill. Signor Mussolini addressed the 
airmen and read a Royal Decree promoting General 
Balbo to be the first Air Marshal of Italy. In his 
address he referred to the undertaking as one which 
brought glory to the country, and would stand for 
many years before it was equalled, much less sur- 
passed, by the air force of any other nation. Marshal 
Balbo, replying, spoke feelingly of the loss of those 
who had fallen by the way, the memory of whom, 





consisting of a centre layer of duralumin with two 


he said, would always remain with him. Referring 





to our Journal Note of last week, we regret to have to 
record the death of Lieut. Squaglia at Punta Delgarda, 
following the accident which occurred to seaplane 


No. 13 when taking off for Lisbon. The accident 
was caused by faulty manceuvring, and was similar, 
it is believed, to that which took place at Amsterdam 
on the outward flight, when Sergeant Quintavalle 
was killed, in an accident which occurred during the 
landing of the machines. This machine was, however, 
replaced by a reserve seaplane. 


L.M.S. Locomotive “ Princess Royal.” 


On Tuesday of this week, August 15th, we were 
present at a trial run of the new L.M.S. locomotive 
‘** Princess Royal,” details of which were published 
in our issue of July 7th. It had been intended to run 
a train of fourteen coaches, representing a load of 
500 tons—including a dynamometer car—to Crewe 
and thence back to London. Owing, however, to 
the development of a hot axle-box in the left leading 
coupled wheel shortly after passing Lichfield, the 
train had to reduce speed to 35 m.p.h. until it reached 
Crewe, where the engine was detached for overhaul. 
We take this opportunity of expressing our sympathy 
with those in charge, who were naturally chagrined 
at this untoward, but not altogether uncommon 
incident. Until the enforced check occurred a very 
good performance had been maintained, there being 
no difficulty whatever in keeping to schedule, and 
even in places bettering it. Between Tring and 
Bletchley the average speed was 70 m.p.h., while a 
maximum speed of 76 m.p.h. was recorded. 
Owing to the late arrival at Crewe it was not 
possible to see more than the assembly shed 
at the L.M.S. works, where the second of the 
‘Princess Royal” type of locomotive is under 
construction. The return journey was. made in a 
train of seven coaches, making a load of 211 tons, 
drawn by a “ Royal Scot’ locomotive. Although 
there were several checks some really good speeds 
were recorded, amongst them being one of 85 m.p.h. 
between Boxmoor and Kings Langley. In spite 
of the axle-box mishap there is every indication 
that the “ Princess Royal ” will be a worthy addition 
to the many famous classes of locomotive possessed 
by the L.MLS. 


The Overseas Trade Development Council. 


TuE Secretary of the Board of Trade, Lieutenant- 
Colonel J. Colville, announces further additions to 
the membership of the Overseas Trade Development 
Council. The new appointments, which take effect 
from August Ist, are Sir William Clare Lees, a member 
of the Board of Trade’s Advisory Committee, who 
has also served on Economic Missions to South 
America and the Far East; Lieutenant-Colonel 
Reginald K. Morcom, director of Belliss and Morcom, 
Ltd., and other concerns; Sir Charles Seligman, 
director of Seligman Brothers, Ltd., the Commercial 
Union Assurance Company, Ltd., and the National 
Discount Company, Ltd.; and Sir Alfred Faulkner, 
the Permanent Under-Secretary for Mines. The 
Council, which, it will be remembered, was formed 
in 1930 by Mr. Gillett, now Sir George Gillett, then 
Secretary of the Department of Overseas Trade, has 
the duty of examining problems of export trade, to 
study present and potential markets, to review the 
trend of trade and to suggest means for expanding 
trade. From time to time additions to the member- 
ship of the Council have been made, and it is now a 
very representative body having as its members 
leading men in the engineering, shipping, 
chemical, manufacturing, and other industries, 
besides leading representatives of commercial and 
insurance interests. 


Ultra Short-Wave Wireless. 


SPEAKING at a rneeting of the scientific section of 
the Italian Royal Academy, on Monday, August 14th, 
Senator the Marchese Marconi gave a brief account of 
his latest experiments in short-wave wireless com- 
munication. During July and August of last year, he 
explained, he had found that the range of ultra short 
waves was not limited to the “ geometrical optical 
distance” between the transmitting and receiving 
apparatus, but that it extended beyond the horizon 
to more than twice that distance, and communication 
could even be established where there were inter- 
vening hills. During the present month he had made 
further experiments with 60cm. waves between a 
transmitter at Santa Margherita (Liguria) at a height 
of 124ft. above sea level and a receiver at a height of 
16ft. 4in. in his yacht which was cruising in the 
Tyrrhenian Sea. Although the optical distance 
between the transmitting and receiving apparatus 
was only 12} miles, wireless telegraphic and tele- 
phonic signals were clearly received over a distance 
of 93 miles. Beyond that distance continuous experi- 
ments were impossible because the necessities of 
navigation made it impracticable to keep the reflector 
on the yacht always turned in the direction of the 
transmitter, but Morse signals were perceptible with 
interruptions up to a distance of about nine times the 
optical range in spite of the interposition of high hills 
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Whirling of a Shaft 


with Skew Stiffness. 


By DAVID ROBERTSON, D.Sc., M.I.E.E. 


No. I.—-INTRODUCTION. 


le a previous article (12)* the author has shown 

that a shaft whose section has different second 
moments about different axes possesses skew stiff- 
ness, its elastic force being out of line with the deflec- 
tion, except when the plane of bending coincides with 
one of the principal axes of the section. 

The effects of skew stiffness on static equilibrium 
under a transverse load, such as the weight of the 
rotor, and the consequent interference with the process 
of static balancing were there discussed, and it was 
shown that when a horizontal shaft is turned round 
slowly its centre goes round a circle (the static whirl) 
with twice the shaft speed. 

Since that article appeared Mr. H. D. Taylor has 
drawn the author’s attention to another trouble 





tion regarding the friction than to make no allowance 
for it at all. 

We shall see that skew stiffness beyond a certain 
very small limit is most objectionable, because it 
introduces an unstable range of speed which cannot 
be passed through without endangering the shaft 
unless a guard is provided to limit the deflection. 


2. Exastic Forces with SKEW STIFFNESS. 

In Fig. 1, POP’ and QOQ’ are respectively the 
axes along (not about) which the stiffness is a maxi- 
mum and a minimum; OR, making an angle 0 with 
OQ, is any deflection p, and OR’ is the image of OR 
in OQ. The stifiness constant, defined as (elastic 
force per unit mass of rotor)~+deflection, is («,?+-y?) 





y? ep along the image of the deflection in the axis of 
minimum stiffness. These two components lie along 
the image of one another in the axis of maximum 
stiffness. 

As OR revolves relatively to OQ, the two elastic 
forces come together when R lies in POP’, and opposite 
to one another when it lies on QOQ’. In other cases, 
the resultant elastic force is oblique to the deflection. 


3. THE PRINCIPLE OF SUPPRESSION. 


The forces acting on a body held elastically to a 
fixed frame may conveniently be divided into four 
groups—the elastic forces which depend upon the 
displacement from some given position, the frictional 
forees which depend upon the velocity of the c.g., 
the inertia forces proportional to and opposite to the 
acceleration, and the external forces which are 
independent of these things. 

When the external forces do not combine into a 
single resultant of constant magnitude, it will, as a 
rule, only be possible to determine the motion when 
it is permissible to apply the Principle of Suppression, 
which may be stated as follows :— 

Provided that the elastic forces depend upon the 
displacement in such a manner that the elastic 
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FIG. 3 WHIRL FORCES WITH UNIFORM STIFFNESS 


FIG. 2. FORCE POLYGON FOR SKEW ELASTIC FORCES 


FIG. 1 ELASTIC FORCES WITH SKEW STIFFNESS 
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arising from the static whirl. When making the 
finishing cuts whilst turning old-pattern two-pole 
rotors, which were less stiff than the modern ones, 
he found that the section came out elliptical instead 
of circular. A dial gauge held against the rotor on 
the side opposite to the turning tool would show a 
wobble of twice the shaft speed, whereas it remained 
steady if placed on the same side as the turning tool. 

In the present article, we shall deal with the whirl- 
ing of a rapidly rotating shaft having skew stiffness, 
and for simplicity we shall assume the whole mass of 
the rotor to be collected at its c.g., and the frictional 
forces to be proportional to the velocity of that point. 

Distributed inertia enormously complicates the 
mathematical analysis, but it does not alter the 
general character of the phenomena except that it 
replaces a single critical speed, or speed range, by a 
series of critical speeds of ascending order of mag- 
nitude. 

With a more complex law of friction, solution of 
the equations of motion goes beyond our existing 
mathematical equipment, and so our only choice 
lies between the assumption made and leaving fric- 
tion out altogether. The author’s attitude is that 
since the engineer is mainly interested in the pheno- 
mena close to resonance, where friction is far from 
negligible, it is better to make an approximate assump- 

* hata numbers refer to the bibliography at the end of the 
articie. 








FIG. 5. 
GRAVITATIONAL WHIRL OF 
HORIZONTAL SHAFT WITH 
SKEW STHFNESS 


for deflections along OP and (w.,?—y?) for deflections 
along OQ. 

OR may be divided. into components along OP and 
OQ, each of which gives rise to an elastic force in 
line with itself. If the resultant elastic force, per 
unit mass of rotor, be f and it makes an angle 0’ 
with OQ’, its components are 
Along OP’ 

f sin 0’=(,?+y?) p sin 6 
=w,"p sin 0—y*o sin (—9) - 
Along OQ’ . 
f cos 0’=(w,?—y?) p cos 0 
=,” p cos 6—y? op cos (—9) . 
Whence 
fa{o,t4y'—2 


2.01 
2.02 


2.03 
2.04 


w," 7? cos 26} by 2.05 


or vectorially 
f=v ©," along RO +, y?p along OR’f. 2.06 
Also 
tan 0’= | (w,*+-y?)/(o,*—y"); tan 6 2.07 
With skew stiffness, the elastic force has thus two 
components, the direct component w,? p directly 
opposite to the deflection, and the skew component 





{t The symbols =», +9, and —» are used in equations which 
are true vectorially, but not algebraically. 





® 


force due to any displacement is the same as the 
resultant of the separate elastic forces correspond- 
ing to any number of components into which that 
displacement may be divided, 

and also that the frictional forces depend upon the 
velocity in such a manner that the frictional force 
due to any velocity is the same as the resultant of 
the separate frictional forces corresponding to any 
number of components into which that velocity may 
be divided, 

then, when calculating the additional motion due to 
an additional set of external forces, we may 
suppress entirely the original external forces 
provided that at the same time we suppress 
the motion whose elastic, frictional and inertia 
forces together balance these original external 
forces, and that we take as the zero of displacement 
the moving point of equilibrium at which that 
balance is obtained. 


It must not be forgotten that the suppressed 
elastic forces are to be included when estimating the 
stress in the material to which they are due. 

The Principle of Suppression is an extension to 
vector problems of the well-known Principle of Super- 
position. For the Principle of Suppression to hold, 
the force polygon for the elastic forces must be similar 
to the displacement polygon, and that for the fric- 
tional forces similar to the velocity polygon. Con- 
sequently, the elastic forces must be proportional to 
the displacements which cause them, and the fric- 
tional forces to the velocities to which they are due. 
But it is not essential that the elastic forces should 
be in line with the displacements so long as they still 
satisfy the given conditions. 

Up to the elastic limit of the material, the direct 
elastic forces evidently do satisfy our conditions, but 
the skew forces do not make constant angles with the 
deflections and require further consideration. 

In Fig. 2, let AB, BC, CD be any number of dis- 
placements and AD their resultant. Draw the 
polygon A’B’C’D’, which is the image of ACBD 
in OQ, the axis of minimum stiffness. The skew 
components of the elastic forces due to the individual 
displacements are parallel to the corresponding sides 
of the image polygon, and are equal to y” times these 
sides. 

Hence, the image polgyon is the polygon of forces 
for the skew elastic forces, and their resultant is 
y? times A’D’, which is the same as that due to the 
resultant displacement AD. 

Thus, the condition required by the Principle of 
Suppression is satisfied by the skew elastic forces, 
and that principle can still be applied when skew 
stiffness exists. 

So long as the required conditions are fulfilled and 
the speed is held constant, it follows from the Prin- 
ciple of Suppression that the effect of any constant 
transverse force, such as the weight of a horizontal 
rotor, is merely to shift the axis of rotation through 
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a distance equal to the static.deflection produced by 
that load, and that it makes no other difference to the 
whirl. 

This statement does not apply when there is skew 
stiffness, because the position of static equilibrium 
itself whirls when the shaft rotates and the inertia 
forces of that whirl have still to be allowed for. 


4. Wuret Forces wirh Unrrorm STrirFNess. 


Suppose that G, the c.g. of the rotor, is revolving 
round O with a cofistant radius 9 and with a constant 
rotation w.* (See Fig. 3). 

The forces arising from this whirl, per unit mass of 
rotor, are :—The centrifugal force w* p, the elastic 
force —w,*p, and the friction —2«Jjp, where j 
denotes “‘ 90° ahead of,” and the last two quantities 
give the definitions of w, and «. 

If the resultant whirl force be —x? 9, then it follows 
from the geometry of the diagram that 


x4 =(w@,?—w?)?+4 a? w? 4.01 
and tan Y=2 « w/(w,?—o?). 4.02 
For equilibrium, an external force f=x?9 is 


required, and it must lie ahead of the whirl radius by 
the angle Y. This is the inducing force which causes 
the whirl. Notice particularly that multiplying 9 
by x? is to include the vector process of turning for- 
ward through the angle } as well as the scalar multi- 
plication, Also that the w of these equations is the 
absolute rotation of the whirl, which may not be the 
same as that of the shaft. 

Although the values of x? and ¥ are different for 
simultaneous whirls of different rotations, the 
Principle of Suppression is nevertheless valid for the 
whirl forces because it applies separately to the 
elastic, centrifugal, and frictional forces of which the 
whirl forces are composed. 
5. GRAVITATIONAL WHIRL WITH SKEW STIFFNESS. 

In Fig. 4, H is the position of the e.g. of a horizontal 
rotor when the shaft is entirely free from flexural 
strain; M and N are its highest and lowest positions 
when deflected by its own weight ; and O is the mid- 
point of MN. The shaft has skew stiffness and G is 
the position of the c.g. for static equilibrium when the 
axes of stiffness lie in the directions POP’ and QOQ’. 

In the previous article (12) it was shown that when 
the shaft is turned slowly round once, the point of 
equilibrium goes twice round the circle whose centre 
is at O and whose radius is (y?/w,*) h, where 

h=HO=g w,?/(@,! 5.01 

When the shaft rotates at a speed sufficient to 
make the inertia forces appreciable, the whirl enlarges 
as shown in Fig. 5, where O’ is the point of static 
equilibrium with the mean stiffness w,?, so that 


h‘= HO’ 


Thus, O’ in Fig. 5 is slightly higher than O in Fig. 4. 
Asa rule h’ is many times greater than the excentricity 
which can be permitted in a high-speed rotor. 

Now, let the shaft be held forcibly at O’; the 
direct elastic force due to the deflection HO’ is then 
permanently balanced by the weight, but the skew 
force has to be balanced by the restraint which keeps 
the centre of the shaft in the position O’. This skew 
force is a rotating one whose rotation is twice that of 
the shaft ; if the constraint be removed, it will induce 
a whirl of double frequency for which resonance will 
occur at about half the mean critical speed. 

The amount of this inducing force is 

f=? h’=(y?/a,2) 9 5.03 

If w be the rotation of the shaft, the absolute 
rotation of the whirl is 2 and that relative to the 
shaft is w forwards. 

This gravitational whirl is independent of the 
balance of the rotor ; it is exactly the same whether 
the shaft be in perfect balance, as we are supposing 
it to be, or badly out of balance. 

The whirl has a radius p which lags behind f by the 
angle ). Ifthe values of p and ¥ be calculated without 
taking account of the skew force due to o, we are left 
with a discrepancy force which must still be allowed 


7*) ; 


cS ae 5.02 


for. (Note.—f, e+ are not shown in Fig. 5.) 
The values of p and of the discrepancy force are then 
e=(y?/x?) h’ 5.04 
and 
x? p=(+* ‘y2) h’ 5.05 


The rotation which has to be taken for calculating 
x? and | from equations 4.01 and 4.02 is that of the 
whirl or 2, and not w, which here denotes that of 
the shaft. 

The discrepancy force lies along the image of p in 
QOQ’. Now the image of f is always vertically down- 
wards because f lies along the image of the downward 
deflection HO’. Since ¢ is | behind f, its image is the 
same amount ahead of the image of p. Consequently, 
the discrepancy force has a fixed direction in space, 
at an angle ) ahead of the downward vertical, and it 
rotates backwards at w relatively to the shaft. 

Thus the discrepancy force is of the same nature as 
the original force due to gravity, but of (y*/x? ,?) 
the amount and ahead of it. 

Treating it in the same way, we get a second fixed 
deflection }) ahead of the original one (HO’) equal to 
(y4/x? w,”) h’ and a second whirl of the same rotation 
as the first having a radius of (y*/x? w,?) p lagging 








behind pe, together with a new discrepancy force 
(y*/x? @,”) times the former one and a further 
ahead. 

The solution thus consists of two parts, the first a 
fixed deflection a little ahead of O’N and equal to 
the vector sum of an infinite series of displacements 
each | ahead of the previous one, and the second a 
whirl rotating at 2 in space whose radius is the 
vector sum of a similar series having the same angular 
step, but backwards instead of forwards. 

It is possible to work out the resultant of each of 
these series and so determine the motion, but now 
that we know the type of solution it is simpler to 
obtain. it directly. 

Let py be the resultant revolving radius with the 
absolute forward rotation 2, or relative rotation 
+, and p» the fixed radius having a relative rotation 
of —w. Tho elastic forces due to these two whirls 
have to balance the inducing force 7? h’, together with 
the centrifugal force and friction of the first whirl ; 
the fixed whirl has neither friction nor centrifugal 


force. The fixed radius lies ahead of O’N by the 
angle 9. 
Since the forces y? py and w,? 9, are the only ones 


whose directions are fixed, they must balance one 
another. Hence g must lie along the image of oy 
in QOQ’. Also, ey must lag behind y? h’ by the same 
angle 9, which gives the lead of 9, with respect to 
O’N. Moreover, y? 5 must lie along pz, since each 
radius lies along the image of the other in QOQ’. 

Thus the three forces w,? pf, 4 w* py, and ? pp all 
lie in line with gs, and, of course, the frictional force 
is perpendicular to it. Taking components along and 
at right angles to py, we get 


yh’ cos p=(w,2—4 w*) o¢—y? pp 5.06 


=(w,?— 4 w*?—y*/w,?) oF . 5.07 

yh’ sin p=4 a0 97. Set a ae 5.08 
tan 9=4« w/(w,?— 4 ?—y*/m,”). 5.09 

p/h’ =? / | (w,2 —4 w? —y4/@,?)? + 16 02 wo?! * 5.10 

p/h’ =(y2/«0,%) (py/h’) 5.11 


The radius of the forward whirl is (77/4 «w)h’ at 

resonance when the speed of the shaft is 
w=}, (1—y*/,*)* 5.12 

With any reasonable amount of skew stiffness the 
resonant speed for the gravitational whirl is thus but 
little different from half the critical speed correspond- 
ing to the mean stiffness. As usual, the angle of lag 
becomes 90° at resonance. 

If we put w=0, we get the static whirl. The lag is 
then zero, pr becomes the static whirl, and g, lies 
vertically downwards and equal to the difference 
between fh and h’. 

With an unbalanced horizontal rotor, gravity has 
an indirect effect whether the shaft has skew stiffness 
or not, for it then causes an alternating torque of 
the same frequency as the shaft rotation, which 
produces some fluctuation of speed during each 
revolution. 

We consequently get a gravity-speed-fluctuation 
whirl, which, like the direct gravitational whirl just 
considered, is resonant when the shaft is running at 
half the critical speed. 

A complete calculation of this speed-fluctuation 
whirl is not possible without full data concerning 
the inertia of all the parts which are connected 
together, the torque-speed and torque-phase charac- 
teristics of the driving motor and load, and the elastic 
constants of the shaft, belt, gear, or other means of 
coupling them. 

The calculation lies beyond the province of this 
paper, but it can be shown quite easily that this 
particular whirl must always be negligibly small 
unless the rotor is very badly out of balance, or the 
angular oscillations are greatly magnified through 
resonance with the natural frequency of angular 
oscillation under the control of the factors just 
mentioned, at the same frequency as gives resonance for 
the speed-fluctuation whirl, namely, half the critical 
speed of the shaft. It is somewhat unlikely that 
such simultaneous double resonance would occur 
unless it were produced purposely. 





(To be continued.) 








0* particular interest to the electrical engineering 
profession is the new completely electrified 
3,000,000-dollar plant of Canadian Copper Refiners, 
Ltd., at Montreal East, the first copper refinery in 
the Province of Quebec. Its capacity is 75,000 tons 
per year, and the product is largely consumed in the 
electrical industry. The refinery was designed and 
erected by the Nichols Copper*Company, of New 
York, whilst the complete electrical system was 
installed by the Canadian Comstock Company, Ltd., 





of Montreal. Situated on the Canadian National Rail- 





An Electrolytic Copper Refinery. 
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has. a total floor space of 90,000 square feet and 
machinery capable of producing 80,000,000 lb. of 
copper wire per year. In the design and construc- 
tion of the electrical plant, many problems had to be 
solved, owing mainly to the following considerations : 
—(1) Necessity for continuous operation throughout 
the year ; (2) high cost of shut-downs through failure 
of any part of the plant; (3) the presence of acid 
fumes in certain parts of the refinery ; and (4) massive 
size and length of bus-bars. An economic study was 
made in ihe design of each constituent part,gso that 











way, near the St. Lawrence River, the plant is 
favourably placed in regard to power, labour and 
shipping facilities. The company is owned by 
Noranda Mines, Ltd., the British Metals Corporation 
(Canada), Ltd., and the Nichols Copper Company, of 
New York. When working at its full capacity the 
plant gives employment to about 300 persons. 
Copper in the form of anode bars comes from the 
Noranda smelter, while blister copper is being 
received from the smelter of the Hudson Bay Mining 
and Smelting Company, Ltd., at Flin Flon, Manitoba. 
An important market for part of the product of the 
new copper refinery was created when the new plant 
of the Canada Wire and Cable Company was decided 





* In this article ‘‘ rotation’ is used to denote angular velocity, 
not angular displacement. 





upon. Erected adjacent to the refinery, this plant 





Fic. 1—THE TANK HOUSE 


the cost would be a minimum consistent with all 
factors involved. 
Tank House. 

The tank house—Fig. l1—in which the actual 
refining is done, is 660ft. long and 120ft. wide. It 
contains forty-eight commercial tanks for electrolytic 
refining and four stripper tanks for making starting 
sheets. Each tank is divided into nine cells, making 
a total of 432 commercial cells and 36 stripper cells. 
Each commercial cell is 16ft. 7in. by 3ft. 7jim. and 
4ft. l}in. deep, and is lined with sheet lead. The 


tanks—Fig. 2—are built of monolithic concrete with 
5in. walls, each being mounted on twenty concrete 
columns. 


They are separated from the floor on all 
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sides by an air space and insulated from the ground 
by column cappings consisting of a glass plate, 14in. 
thick, and a rubber sheet. Wooden launders, lined 
with sheet lead, are provided in the basement beneath 
the tanks to convey the slimes to tanks in the base- 
ment. The continuously circulated electrolyte, con- 
sisting of a solution of copper sulphate and sulphuric 
acid maintained at a temperature of 140 deg. Fah., 
is conveyed to and from the tanks by lead pipes ; 
whilst the feed and return pipes are connected to the 
cells by rubber tubes to prevent loss of current through 
the solution lines, which would also cause copper to 
deposit in the pipes. 

Each cell is charged with forty-two anodes of blister 
copper weighing 700 lb. each, and forty-three starting 
sheets. A current density of about 17 ampéres per 
square foot of anode surface is maintained, and when 
the cathodes reach a weight of about 200 Ib., they are 
replaced by new starting sheets. The anodes last 
approximately thirty-five days, and about three 
cathodes are made from each anode. After being 
washed in an automatic washing machine to remove 
the electrolyte, the cathodes are sent to the cathode 
furnace to be cast into wire bars or ingots. The start- 
ing sheets are made in the thirty-six stripper cells by 
depositing copper on specially treated starting blanks. 
The deposit attains a thickness of about 1/s9in. 
in twenty-four hours, after which it is stripped from 
the blank cathode, trimmed and attached to a con- 
ducting bar for use in the commercial section. All 
the tanks are connected in series, but the nine cells 
of each tank form a series-parallel connection, and 
a current of 15,000 ampéres flows into each cell through 
the forty-two anodes and out at the other side 


Tank Bus Bar, 17"« 3” Section 
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process. Power is also used for cranes, hoists, pumps, 
air compressors, furnace-charging machines, casting 
wheels, machine shop, locomotive battery charging, 
lighting, &c. The total connected load is 5830 H.P., 
made up mainly of 172 motors, ranging in size from 
} to 980 H.P. In a single electrolytic cell, 380 
ampére-hours will deposit 1 lb. of copper, an average 
figure for the energy consumed in the refining process 
being 290 kW-hour per ton of copper. Power is 
supplied by the Montreal Light, Heat and Power Con- 
solidated at 12,000 volts, three-phase, 60 cycles from 
two different sub-stations, over two separate lines, 
one of which serves as a reserve, and can be instantly 
switched into service, in case of trouble on the other 
circuit. 


Bus-BARs. 


At each end of every tank there is a massive copper 
bus-bar, composed of four sections of different sizes 
and shapes, the largest being 17in. wide, 3in. thick, 
and 19ft. long, and, when received from the rolling 
mill, weighed 3500 Ib. The bars were cast at Laurel 
Hill, New York, U.S.A., rolled in Detroit, Michigan, 
machined at Lachine, Quebec, and hand-finished 
at the site. The design and installation of the copper 
bus-bars presented the most interesting problem 
connected with the electrification of the plant. 
Application of Kelvin’s law, involving power cost, 
copper resistance-loss and capital cost of copper, 
showed that a cross section of 40 square inches was 
the most economical bus section to carry the normal 
current of 15,000 ampéres. The problem of jointing, 
heat dissipation, bending, and installation was com- 
plicated by the fact that, at 104 places in a bus-bar 
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The main bus-bar, weighing 160 lb. per lineal 
foot, is suspended at 10ft. intervals from I-beams 
in the concrete floor beams, as shown in Fig. 2. 
A very simple and efficient bus hanger was designed, 
consisting of slotted pitch-pine blocks placed above 
and below the bar and clamped by flat steel members 
and through-bolts. These blocks serve as spacers 
to separate the laminations, and also serve in the 
presence of acid to prevent electrolysis between the 
copper and steel. Supported in this manner, the bus- 
bar forms a continuous beam which offers considerable 
resistance to bending. Since lengths up to 500ft. 
were necessary, it was recognised that a dangerous 
situation would arise if local settling of the building 
columns should occur. The strength of the strain 
insulators, however, gave a factor of safety of 12 in 
respect to the weight of the bar, and it was decided 
that, with an occasional inspection during the first 
few months to see that all hangers were under strain, 
no trouble would be experienced. 

An interesting problem in the design of the bus-bar 
was to calculate the loading capacity of the 500ft. 
section when considered as a column, in order to 
determine the possibility of buckling when the 
expansion force would be opposed by the stiffness 
of the two right-angle connections. The bar must be 
regarded as a composite column of eight laminations 
bolted together every 20ft., and the end connections 
are also laminated and bolted near the angles. 
The 10in. by }in. sections were received in 20ft. 
lengths weighing 400 lb. each, and were drilled in 
sets of eight clamped together by two radial drills 
set 20ft. apart. Methodical identification and routing 
of bars facilitated assembly. 


Tank Bus Bar, 17"x hess 
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FiG. 2—ARRANGEMENT OF BUS- BARS AND CONNECTIONS TO TANKS 


through the forty-three cathodes, which make contact 
with the anodes of the next, so that while the cells are 
in series with each other there are forty-two paths 
through the nine cells of each tank. By means of a 
small test switchboard with a mimic bus-bar repre- 
senting the tank circuit, the voltage across any tank 
can be read on a voltmeter near the foreman’s office. 
A pump bay extending along one side of the tank 
house contains solution pumps, storage tanks and 
miscellaneous equipment required for the handling 
and control of the electrolyte. 

The blister copper received at the plant is melted 
in a reverberatory oil-fired furnace for casting into 
anodes, and the molten copper from this furnace is 
run into copper moulds set on the periphery of a 
casting wheel—Fig. 3—39ft. in diameter. The 
cathodes of pure copper are melted in a similar fur- 
nace’and cast into ingots or wire bars in copper 
moulds set on a wheel with a diameter of 44ft. 
When solidified the wire bars or ingots are auto- 
matically dumped from the mould into a Bosch 
conveyor tank containing water and conveyed to the 
inspection platform before going to the shipping bay. 
The casting wheels are motor driven, and each is 
equipped with a motor tilted ladle. During the cast- 
ing operation liquid copper runs continuously from 
the furnace to the ladle, which is tilted intermittently 
to fill the moulds as they pass in succession. The 
controls for the various operations are situated in 
a control station where the operator and electrical 
equipment are protected from the intense heat. 
Both furnaces are provided with waste heat boilers 
and the steam generated is used for heating the 
electrolyte in the tank house and for heating the 
buildings. A Morgan charging machine operated by 
seven slipping motors and running on a special track 
is used for charging the furnaces with copper. 


PowER REQUIREMENTS. 


Although the total power required is not large, 
continuity of supply is very essential. The electro- 
lytic process runs continuously twenty-four hours a 
day, each day of the year. Certain parts of the 
system would be seriously injured by a power inter- 
ruption of over a few minutes, and, for several 
reasons, serious loss would follow a protracted inter- 
ruption. The largest load consists of the motor gene- 
rators, which supply direct current for the electrolytic 





3500ft. long, the section had to consist of only one bar. 
A search for information indicated that little was 
known regarding the use of large bus-bars, or the 
best method of jointing them, and it was, therefore, 
necessary tosift from available information all 
that would serve as a guide and complete the design 
from basic principles. Finally, it was decided to 
use eight 10in. by fin. copper bars, spaced }in. apart, 
in parallel on the main runs, two 10in. by 2in. U-con- 
nector bars, and one 10in. by 3in. connection between 
tank bars. Lap joints, with the shortest possible 
lap, were adopted in all cases, resulting in the saving 
of copper and, owing to the method of installation, 
in producing an extremely efficient joint. 

Bars }in. thick came from the rolling mill with a 
good finish and merely required draw filing with 
emery cloth to remove oxide before installation, whilst 
the 2in. and 3in. bars were planed and scraped, since 
commercial rolling did not produce the even surface 
required. All joints were bolted under a pressure of 
approximately 2000lb. per square inch. High 
tensile steel bolts were used to reduce the size of 
section required for bolt holes, and the bolt pressure 
was evenly distributed by thick, flat washers. All 
joints were assembled with the surfaces covered with 
vaseline. The bolts were stressed so that changes 
of temperature would not cause loadings beyond 
the elastic limit. This design has proved relatively 
cheap in first cost, and the maintenance has been 
nil. After eight months’ service, each joint proved 
to have less resistance than an equal length of 
solid bus-bar. 

The current is transmitted from bus-bar to anode 
and from cathode to bus-bar through knife-edge 
contacts of triangular sections, arc-welded to the 
3in. bars. About 4000 lineal feet of are welding was 
required, and a neat and very satisfactory joint was 
obtained. So far as can be determined, this was the 
first time copper had been are welded for carrying 
currents of any magnitude. Although straight runs 
of bars as long as 500ft. are employed, no expansion 
joints are used. Each end of each bar is connected 
to the tank bar through a 90 deg. horizontal and a 
90 deg. vertical angle. The horizontal runs are 
suspended by strain insulators and swivels, so that 
the bus-bar is given perfect freedom of motion in 
the horizontal plane, and this, together with the 
bends at each end, relieves all expansion strains. 





As the pressure on the tanks is only 2-5 volts, 
the large bars on the tanks are insulated by means 
of jin. sheet-fibre set in asphalt and pitch. About 
300 tons of copper were required for the bus-bar 
system, and the material was ordered cut to length 
in the various cross sections required, before the 
building was erected. Only 500 Ib. of copper remained 
as scrap, exclusive of drillings and planings, after the 
bus-bars were assembled. 


OvutTpooR SUB-STATION. 


A study of the relative advantages of indoor and 
outdoor transformer stations showed that the outdoor 
system should be adopted. This system proved much 
lower in cost and permitted flexibility for future expan- 
sion, at thesame time making possiblea very convenient 
arrangement of the power-house. The two incoming 
12,000-volt transmission lines, consisting of No. 4/0 
stranded cable, end at the outdoor sub-station on 
an A-frame structure. This structure also carries 
two 600-ampére, three-pole, gang-operated dis- 
connecting switches, as well as two sets of oxide 
film lightning arresters with single-pole disconnecting 
switches. Two 15,000-volt, 600-ampére oil circuit 
breakers, with a rupturing capacity of 6600 ampéres, 
at 12,000 volts, serve for main line switching and 
transformer protection. These circuit breakers, 
mounted in an outdoor switch-house, are electrically 
interlocked and controlled from the power-house 
switchboard. Provision is made to prevent operation 
of the line disconnecting switches—while the circuit 
breakers are closed—by means of a simple interlock 
system. 

The primary transformer bank consists of three 
1500 kVA, single-phase, 12,000/2300-volt, power 
transformers, fitted with externally operated ratio 
adjusters and conservator tanks. A bank of three 
400 kVA, 2300/575-volt transformers is used for the 
550-volt supply. Both transformer banks are con- 
nected delta-delta, and disconnecting switches are 
installed on both the primary and secondary sides 
of all the transformers. This permits a quick change 
to open delta operation, in case of failure of any 
transformer. Power is carried overhead from the 
sub-station to the main 2300-volt and 550-volt bus 
in the power-house by cable. The A-frame and bus 
structures are built of angle iron framing, arc welded 
together on the site. All porcelain insulators are 
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designed for 33,000 volts to prevent flash-overs 
owing to gas, smoke, and other air impurities present 
in the district. 


POWER-HOUSE. 


The power-house, situated beside the tank house, 
contains a control switchboard, switching equipment, 
a motor generator set, storage battery, and auxiliary 
equipment. The building is of solid brick construc- 
tion, 80ft. long by 45ft. wide. Measured from the 
basement the height is 33ft., and the building provides 
ample space for the convenient arrangement of the 
equipment. Ventilation is provided by adjustable 
louvres which admit cool air to the main floor and 
basement, while the heated air is discharged through 
roof ventilators. Three synchronous motor generator 
sets, consisting of 675 kW, 135-12-volt, 5000-ampére, 
direct-current generators driven by 980 H.P., 760 kVA 
unity power factor, three-phase, 60-cycle, 2300- 
volt motors, and each having 12 kW, 125-volt, 
direct-connected exciters, operating in parallel, 
supply 15,000 ampéres to the main electrolytic 
circuit. Another set consisting of a 125 kW, 25—3-volt, 
5000-ampére direct-current generator driven by a 
225 H.P., 180 kVA unity power factor, 2300-volt 
synchronous motor and having a 6 kW, 125-volt, 
direct-connected exciter, is used for the purification 
circuit. These seta are mounted at main floor level, 
but on foundations separate from the building. The 
synchronous motors are sufficient to bring the plant 
power factor well beyond the limits set by the penalty 
clause of the power contract. 

The switching equipment consists of a 2300-volt 
switch structure for controlling the synchronous 
motors and 2300-volt feeders, and a 550-volt switch 
structure for the 550-volt feeders. The 2300-volt 
oil circuit breakers have a rupturing capacity of 
27,000 ampéres at 2500 volts, while the 550-volt 
circuit breakers have a rupturing capacity of 25,000 
ampéres at 750 volts. The 2300-volt switch structure 
containing the electrically controlled circuit breakers 
and the necessary disconnecting switches is mounted 
on the main floor. The 550-volt structure with 
manually operated circuit breakers is installed in the 
basement, directly beneath the switchboard, on which 
are mounted the operating handles. Each generator 
circuit is provided with a 10,000-ampére air circuit 
breaker mounted in the basement and conveniently 
arranged for connection to the bus system. 

The control switchboard is composed of ebony 
asbestos panels with iron pipe framework, and space is 
saved by mounting all main line voltmeters, ammeters, 
power factor meter, as well as a common exciter 
voltmeter, on a swinging bracket. The 12,000-volt 
incoming power and power factor is measured by a 
polyphase watt-hour meter, a polyphase meter con- 
nected to read reactive energy, and a graphic watt- 
meter with a peak load alarm. A concrete wiring 
trough is constructed in the floor, immediately behind 
the board for the control cables. 

Overload protection consists of induction type 
inverse time relays on 2300-volt, the circuit breakers, 
dashpot type inverse time relays on the 550-volt 
circuit breakers, and instantaneous relays on the 
10,000-ampére direct-current air circuit breakers. 
The latter are also equipped with reverse current 
relays. Auto transformers are installed for starting 
the synchronous motors. A considerable saving in the 
cost of the starting equipment has been effected by 
using low rupturing capacity circuit breakers, which 
serve as oil immersed disconnecting switches, and 
do not open or close under load. They are elec- 
trically interlocked, so as to be fully protected by the 
circuit breaker which energises the auto transformer. 

Since the 2300-volt circuit breakers are in con- 
tinuous service, an auxiliary bus and disconnecting 
switches were installed, so that any 2300-volt circuit 
can be connected directly to this bus, which is fed 
through an auxiliary circuit breaker. The purpose of 
this auxiliary bus and circuit breaker is to provide 
rapid and complete substitution for any main circuit 
breaker taken out of service for inspection, or in the 
case of failure. This auxiliary circuit breaker is not 
furnished with any form of control or protection 
directly. When it is desired to substitute this breaker 
for any other it is simply necessary to operate a 
switch on the panel controlling the faulty breaker, 
after which the control and protective system of the 
faulty circuit breaker will apply to the auxiliary 
circuit breaker. 

A sixty-cell storage battery with a rating of 
35 ampéres for eight hours is installed in the base- 
ment for providing the energy necessary for closing 
and tripping circuit breakers, for pilot lights, and for 
the emergency lighting system. Duplicate motor 
generator sets, each rated at 74 kW, are used for 
charging the battery. Once the charging has been 
started the charging equipment is automatic in 
operation. 


Morors AND CONTROL. 


The motors are standard induction machines with 
acid-proof windings and ball or roller bearings. 
Motors rated 50 H.P. and under operate at 550-volt, 
three-phase, while larger motors work at 2200 volts. 
Squirrel-cage motors of 50 H.P. and smaller are 
started by application of full voltage. All 550-volt 
motors are controlled and protected by magnetic 


.iron cross members. 


Both motor starters and safety switches are placed on 
power distribution racks, while the motor starter 
push buttons are near the motor. The secondary 
control of slip-ring motors consists of standard 
resistances and drum controllers. The 2200-volt 
motors are protected and controlled by starting com- 
pensators and disconnecting switches. 

Motor starters and safety switches were selected 
with the maximum clearance between parts of oppo- 
site polarity to prevent short circuits that are liable 
to occur when dust, acid fumes, and moisture are 
present. Since fuses in the motor circuits are used 
only for short circuit protection, a type of fuse giving 
a long time delay was selected to prevent blowing 
fuses when starting motors. All cranes are equipped 
with face-plate controllers, placed on the crane bridge 
above the cab and operated by vertical levers, an 
arrangement which gives the operator the clear field 
of vision so important for work of this nature. 


Power DIstTRIBUTION. 


Electric power is carried from the power-house to 
distribution centres throughout the plant by means of 
paper-insulated lead-covered cable in iron conduits. 
The use of this type of cable proved lower in first 
cost than braided cable, while the lead sheath prevents 
deterioration. 

Braided cable of 30 per cent. para rubber isemployed 
generally for motor feeders, since the Canadian code 
requirements, combined with the high cost of lead- 
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covered cables when used on short runs with numerous 
bends make lead-covered cable more costly than 
several replacements of braided cable. At certain 
parts of the casting building cables are subjected to 
high temperatures, wide ranges of temperature, and 
high ‘humidity, and in these places rubber insulated 
lead-sheathed cables are used. The 550-volt- distri- 
bution centres consist of sheet steel boxes in which the 
feeder cables are carried by insulators to form a three- 
phase bus-bar. Tappings from this bar extend to the 
safety switches and starters, which are mounted 
beneath the box on iron pipe framework with flat 


PLANT LIGHTING. 


The 110-volt lamps are supplied from 110/220-volt 
three-wire panels, and in general all branch circuit 
switching is done at the panels. Special acid-proof 
lighting cabinets are installed in the tank house. 
Power for lighting is distributed through the plant by 
a 2300-volt three-phase cable, which feeds five lighting 
transformers, each situated near its load centre, and 
the secondary current is distributed to the lighting 
cabinets through safety switches placed near each 
transformer. 

It was realised that lighting fixtures would be sub- 
jected to the action of acid fumes, but acid-proof 
fixtures are very expensive and the action of the acid 
in etching the glass would decrease the efficiency. It 
was therefore decided to use standard R.L.M. 
reflectors, which could be cheaply replaced when 
necessary. Simple one-piece reflectors were selected, 
and damage to the enamel is repaired by acid-proof 
paint. This solution has proved satisfactory, and it 
appears that the reflectors will last for many years. 
An emergency lighting system fed by the power- 
house storage battery automatically comes into 
service in the event of failure of the A.C. supply. The 
emergency lights are arranged as needed throughout 
the plant and can be turned off as conditions permit 
by means of local switches. The emergency lighting 
cabinet is situated in'the power-house and the operator 





type starters with thermal overload relays. Standard 
fused safety type switches protect all motor circuits. 





the branch switches, should any department not 
reduce its emergency load within a scheduled time. 


PURIFICATION OF ELECTROLYTE. 


In electrolytic refining, most impurities present in 
the blister copper anode find their way to the bottom 
of the cells as anode slime. Some of these impurities 
dissolve in the electrolyte and must be removed to 
assist in making a pure cathode. To purify the elec- 
trolyte a certain portion is diverted to a set of tanks 
provided with insoluble anodes of lead, in which the 
impurities are plated out and the acid returned to the 
circuit. A cascade system of cells is used for this 
purpose, and direct current is supplied from a 
3-25-volt 5000-ampére D.C. generator through a bus- 
bar system consisting of six Zin. by 6in. copper bars. 

SuimeEs PLant. 

Since the copper being refined at the plant is of 
high gold and silver content, the treatment of the 
slimes is of great commercial importance. The 
sludge which is collected in the sump tanks in the 
tank house is pumped to the slimes plant. Here it 
passes in order through a thickener, filter and roaster. 
The roasted material is then leached, filtered, dried, 
and finally fluxed in a furnace. The resulting 
alloy of gold and silver is cast into anodes and parted 
into gold and silver in electrolytic cells. For this 
electrolytic process there are five earthenware cells 








with cathodes of silver and the silver drops to the 


FiG. 3—CASTING WHEEL: FOR BLISTER ~ COPPER 


bottom of the tank in crystalline form. The anodes 
are enclosed in sacks to retain the gold. Power is 
supplied from a D.C. generator rated at 7-5 volts, 
1000 ampéres, with a direct-connected exciter rated 
at 1} kW-125 volts, both of which are driven by a 
10 H.P. induction motor. The flue dust from the 
furnaces and roasters contains high gold and silver 
values, and the dust is therefore recovered by settling 
chambers, scrubbing towers, and a _ Cottrell 
precipitator. 

A well-equipped laboratory has been provided in 
the main office building near the refinery. Part of the 
work carried on there consists of assaying the blister 
copper received at the plant, to determine the copper 
and precious metal content. In the laboratory equip- 
ment there is a miniature electrolytic refining plant, 
complete with motor generator and switchboard, and 
is used exclusively for testing purposes. 

Two storage battery type locomotives running on 
narrow-gauge tracks are used to handle material in 
the works. Each has a rated draw-bar effort of 
4000 Ib. and is provided with dynamic braking and 
series-parallel control. As the locomotives are in 
constant use during the day, two automatic battery 
charging sets are provided for night charging. 

An air compressor plant containing four recipro- 
cating compressors driven by two 150 H.P. and two 
125 H.P. motors provides compressed air for hoists 
and furnaces. A pumping plant consisting of two 
centrifugal pumps, one driven by a 250 H.P. motor 
and the other by a 125 H.P. motor, has been provided 
at the St. Lawrence River about half-a-mile away, 
and provides an adequate supply of water. There is 
also a well-equipped electrically driven machine shop 
for repair work. 








A PADDED roller, saturated from a tank mounted above 
it, is used in America to apply a solution of lime, or calcium 
chloride and starch, to the surface of newly laid paving 
brick. It prevents top surface adhesion between brick 
and bituminous joint filler, so that excess asphaltic filler 





can control the rate of battery discharge by opening 


material can be peeled off and used again. 
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Relining for Transition Curves by Offsets. 


By J. D. W. BALL, 


N a previous article the author described a method 
of relining curves based on the measurement of 
the offsets from a series of semi-overlapping chords. 
The same method can be adapted to relining curves 
for the purpose of putting in transition curves, and 
even if it is not considered advisable to do away 
altogether with a scale plan of the proposed modifica- 
tion, this at least need not be drawn to a scale suffi- 
ciently large accurately to measure the amount of 
slewing required at each reference point, as these 
amounts can be calculated. 

In the case considered in the previous article, the 
offsets measured at the centres of a series of 132ft. 
chords at points numbered 0 to 15 were as indicated 
in the second column of Table I. The radius of the 
true curve was calculated to be 2624ft., and the interior 
angle subtended at the centre 14° 20’. 

Referring to Fig. 1, which is a diagram of half the 
curve, R is the radius of the original curve, r the 
reduced radius, s the shift which for a transition 
curve of length / is equal to /?/247r, and } @ is half 
the angle subtended at the centre of the curve. 


R=s+r+(R—r) cos $ 6, 
and substituting the value of s given above, and 
solving the resulting quadratic equation, 


r=$R+ |} R*—P/24 (1—cos } 6)} 


For the case under consideration and with transi- 
tion curves, 264ft. in length, r=2473ft. The tangent 
point is moved longitudinally a distance (R—r) 
sin $ 6 equal to 19ft. The shift s is equal to 1-17ft. 

The tangent points of the curve of 2624ft. radius 
were calculated to be 35ft. from 2 towards 3, and 
32ft. back from 13 towards 12. The offsets at points 
2, 3, 12, and 13 were subsequently corrected from 
0-O09ft., O-7lft., O-74ft., and 0-12ft. to 0-117ft., 
0-737ft., 0-713ft., and 0-093ft. respectively, which, 
referring back to Fig. 3 in the previous article, means 
that the tangent points have been moved to positions 
35ft. from 2 towards 3, and 32ft. back from 13 towards 
12. As the tangent points of the curve of reduced 
radius are moved inwards 19ft., the position of these 
is 54ft. from 2 towards 3 and 5lft. back from 13 
towards 12, as indicated in Fig. 2, which is a diagram 
of the two transition curves. 

The offsets of the points 1, 2, 3, 4, and 11, 12, 13, 
14, measured from the tangents produced, are cal- 
culated from the equation of the cubic parabola 
from the relation 

y 22° :: 0-585 : 132° 
the values being 0- 0004, 0-12, 0-76, 2-36, and 0-0009, 
0-135, 0-81, and 2-46 respectively. The offsets of 
points 4, 5, 10, and 11 on the circular curve, measured 
from the tangents, are calculated from the equation 

d=C?/27 

and after addimg the amount of the shift, 1-17ft., 
are equal to 2-40, 5-36, 2-50, and 5-54. From these 
values the offsets from the centre of 132ft. chords at 
points 1, 2, 3, 4, 5, and 10, 11, 12, 13, 14 are calcu- 
lated, and the results are indicated in the third column 
of Table I. The offset at the centre of a 132ft. chord 
of a circle of radius 2473ft. is 0- 88ft. 

In the fourth column of this table are the correc- 
tions which must be applied to the measured offsets 
in order to obtain the offsets of the altered curve. 
The positive differences do not quite balance the 
negative differences, and to correct this the offsets 
at points 1, 2, 3, and 4 have each been increased by 
0-Olft. 


TaBLe I. 





Correction No. 











2 2 | Cor- to be of 
‘3¢ Measured'rected applied |divi-| Positive | Negative 
aS offset. | offset. to sions moments.) moments. 
A measured from 
offset. 14. 
0 0 0 0 } } 
1 0 0-087 0:-087+2 13 0-91+13z2 
2 0-10 0-267, O-167+z 12 (2-04+12z; 
3 0-72 0-489 —0-2¥3+-2) 11 4+ lle, —2-53 
4 0-83 0-701 —0-132+2, 10 + 10x! —1-20 
5 0-87 0-86 —0-01 9 |—0-09 
6 0-80 0-88 0-08 8 (0-64 
7 0-81 0-88 0-07 7 '0-49 
8 0-91 0-88 —0-03 6 |-- 0-18 
9 0-89 0-88 |—0-01 5 —0-05 
10 0-77 0-86. 0-09 4 |0:°36 | 
1] 0-80 0-71 |—0-1ll—z 3 —0°33—32 
12 0-68 0-49 |\—0-19-—z | 2 |—0-38—2a 
13 0-12 0-27 0-15—z 1 (0-15 —2£ 
14 0 0-07 0-07—zx 0 
15 0 0 0 
+0-68-70 | 4-59-+ 462 
—0-%3-70 i —4-76—62 





Neither do the moments of the positive differences 
about point 14, which for all practical purposes is on 
the tangent, balance the moments of the negative 
differences. The offsets at the centres of 132ft. 
chords on the transition curves were calculated to 
be 0-06, 0-26, 0-48, and 0-70 at points 1, 2, 3, 4, 


Assoc. M. Inst. C.E. 


12, and 11, which shows for a movement of 3ft. of 
the origin of the transition curve an addition of the 
same amount, namely, 0-Olft., to each offset. In 
order to make the moments agree a quantity x is 
added to each of the corrected offsets at points 1, 2, 
3, and 4, and the same quantity deducted from each 
of the corrected offsets at points 11, 12, 13, and 14. 
The positive moments about point 14, taking each 
division as unity, since they are all equal, now total 
4-59+446 2, and the negative moments —4:76—6 x, 
and as the sum of these is equal to zero, 40 x=0-17, 
equivalent to three equal values of x of 0-004ft. and 
one of 0- 005ft. 

The measured offsets with the revised corrections 
are repeated in the first column of Table IJ., and to 
the right of the numbers of the reference points are 
the amounts of slewing required in order to obtain 
these corrected offsets. 

The offset at point 0 is zero, and therefore point 1 














FIG 3 ORIGINAL CURVE & ALTERED 
CURVE WITH TRANSITIONS, 
DRAWN TO DISTORTED SCALES. 
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is also on the tangent and no slewing is required at 1. 
The offset at point 1 is increased from 0 to 0-075, 
and therefore point 2 must be slewed inwards 0- 15ft. 
Slewing point 2 inwards 0-15ft. means slewing point 3 
inwards 0-30ft., but the offset at 2 has also to be 
increased by 0-174ft., and point 3 must therefore be 
slewed an additional 0-348ft., making a total of 
0-648ft. The amount of slewing at the subsequent 
points is determined in the same way, positive signs 
signifying slewing inwards and negative signs out- 
wards. The three places of decimals must be used 
for calculating the amount, but the result has only 
been recorded to two places as the third figure has 
no significance except for the multiplied effect on 
points further along the curve. 


Taste II. 
Measured offset Amount of 
and correction. slewing required. 
Oo + 3 » Os 8 0 
0 +0-075 .. = y 0 
0-10+0°174 .. ey .. $0°15 
0-72—0-226 .. we . +0-65 
0-83—0-116 .. a ge . +0-69 
0-87—0-01 . eta . +0°51 
0-80+0-08 1s +0-30 
0-81+0-07 oo ae +0-26 
0-91—0-03 » ee -+0°35 
0-89—0-01 so +0-38 
0-77+0-09 .. 10. . +0-40 
0-80—0-114.. 8 . +0-°59 
0-68—0-194 .. p> . +0-56 
0-12+0-146 .. 13. . +0-14 
0 ++0-066.. .. ..14. 0 
0 +0 A ities ae 0 


In Fig. 3 the curve, as measured on the ground, 
and the curve of reduced radius with transitions at 
the beginning and end, are drawn to distorted scales, 
as recommended by Mr. H. W. Shortt, M. Inst. C.E., 
in his paper* read before the Institution of Civil 





Engineers, entitled “‘A Practical Method for the 
Improvement of Existing Railway Curves.” 


In order not to occupy too much space, Fig. 3 
was originally drawn to the following scales :—Longi- 
tudinal scale, 100ft.=lin.; scale for offsets, 8ft.= lin. 
The seale for the radius of the curves is consequently 


100 x 100/8 = 1250ft. to the inch. . 


The construction lines for plotting the curve in 
accordance with the measured offsets are also shown 
on the drawing. For instance, as the offset at point 2 
is 0-10ft., point 3 must be 0-20ft. from the tangent 
produced, but for greater accuracy, instead of actually 
measuring 0:20 on an are of 66ft. radius with its 
centre at 2, the radius of the arc and the measurement 
are proportionately increased. 

The modified curve is at all points inside the original 
curve, and at first sight there would appear to be an 
advantage in locating the new curve outside the 
original curve towards the middle and inside at the 
ends, as shown by the dotted line in Fig. 1, 

To do this, however, the radius would have to be 
further reduced to about 2400ft., which is not justified 
unless any permanent obstacle on the ground, or the 
actual width of the formation of embankments and 
cuttings, preclude the slewing of the curve inwards 
from end to end. 








Producer Gas Furnace for 
Lancashire Boilers. 


WE recently had an opportunity of witnessing the 
operation of a producer gas furnace designed by Mr. 
T. R. Wollaston, M.I. Mech. E., Tib-lane, Manchester, and 
fixed to a Lancashire boiler at the works of Edward 
Barlow, Ltd., Radcliffe, near Manchester. Although a 
considerable amount of experimental work had previously 
been done in the application of the Wollaston patents to 
horizontal steam generators, this may be considered the 
first permanent installation, and the results obtained, 
after regular use for some time, have been very gratifying. 
The furnace, illustrated on page 157 in section, is a develop- 
ment of the Siemens principle provided with a water- 
sealed mouth at the bottom for the removal of ashes. 
The fuel—in this instance coke breeze—is fed into the 
producer by means of two charging hoppers A, A, and 
forms a deep bed which is partly supported on the inclined 
grate B and refractory wall C. The lower ends of these 
parts terminate in an opening through which the residual 
ash passes into the water in the ashpit. The whole furnace 
is carried on runners D, D, which enable it to be removed 
away from the boiler when necessary, and to facilitate 
this movement a pivoted flap door E is provided to support 
the ash temporarily until the producer is moved again 
into its working position. Two water chambers, F and G, 
are provided across the whole width of the furnace, and 
are interconnected by the circulation pipes H; H at each 
end. The upper L-shaped chamber forms the roof of 
the furnace, and the water therein is automatically main- 
tained at a fixed level by means of a feed regulator K, 
thus providing a steam space. Low-pressure steam, at 
a blow-off pressure of 5 lb. per square inch, is generated 
in these two chambers, and is used to saturate the primary 
air supply to the space below the grate. For this purpose 
the fan P is provided. It has a main regulating damper 
R, which controls the total air supply. The air passes 
into the back chamber U and finds its way vid the opening 
T and the passages V to the space below the grate. A 
portion of the air controlled by rotary valves 8 is tapped 
off and used as secondary air to the two burners. Levers 
W, W are provided for controlling the burners inde- 
pendently. 

As in normal producer practice the primary air is 
restricted so that the carbon in the fuel is partially burnt 
to carbon-monoxide, any carbon dioxide formed being 
reduced to carbon monoxide in passing through the fuel 
bed. The steam supplied by the low-pressure boiler is 
added to the air to reduce the temperature and prevent 
fusing of the ash. Some of the steam, in conjunction 
with the incandescent fuel, is split up, giving hydrogen 
and carbon monoxide. 

The gas passes through the central outlet M and divides 
into two streams, one to each burner. These burners 
are provided with a series of air ports X, which supply 
the secondary air. The gas, when ignited, forms a large 
flame of the Bunsen type, which impinges upon the per- 
forated refractory brickwork walls Y, built within the 
boiler flues, and cause them to become incandescent. 

The old Lancashire boiler at Messrs. Barlow’s mill 
measures 30ft. by 8fit. It has a 120-pipe Green’s econo- 
miser behind which intercepts the gases on their way to 
a long underground flue and brick chimney on a hillside 
60 yards distant. The maximum steam demand does not 
exceed 4500 lb. per hour. The boiler is fed by a power- 
driven pump some distance away, the water being metered 
at an average temperature of 58 deg. Fah. by a certified 
meter hired from the Bury Water Company. Because 
of the distance between the pump and the meter it is 
not likely that the pump pulsations can affect the meter 
readings. A small amount of hot condensate from a stove 
at 140 deg. Fah., namely, 3672 lb., was returned to the 
boiler independently of the pump. This represents 
3413 lb. from 58 deg. Fah., and is added to the meter 
reading. The fuel, consisting mainly of Rochdale Gas- 
works coke breeze, was fed to the producer furnace 
by hand through the two hoppers, involving no skill 
whatever. Ash was drawn through the water lute once 
every twenty-four hours, a poker only being used. 

The brickwork of the boiler and flues was in a bad 
condition, as is shown by the CO, readings :— 

In downtake, average CO, .. 18-4 per cent. 

Leaving economiser, average CO, 10-2 per cent. 
Tests have been carried out to demonstrate: (1) Con- 
tinuity of steam raising without intervals for fire cleaning ; 








and 0-07, 0-27, 0-49, and 0-71 at points 14, 13, 


* Vol. CLXXVI. of the Minutes of Proceedings, 1908-09 


(2) flexibility to meet fluctuations of load by air valve 
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control alone; (3) low standby losses, The tests were 
carried out over a long period embracing a week-end, 
the fuel used being coke breeze with an average moisture 
of 15 per cent. 


Test Readings. 

Duration of test, 13/6/33 to 20/6/33 170 hours 
Actual steaming time (mill hours) . . . 65hours 
Average steam (gauge) gti ae per 

squareinch .. 85 Ib. 
Average feed temperature. to economiser 58 deg. Fah. 
Maximum feed eniguaani from econo- 

miser .. 210deg. Fah. 
Average boile or house tempe rature. 68 deg. Fah. 
Average CO, in chimney gas at downtake 18-4 per cent. 
Average CO, in c¢ shimne y gas after 

economiser : 10-2 per cent. 
Average flue tempe rature. ente ring econo- 

miser 270 deg. Fah.* 
Average flue temperature leavi ing eco- 

nomiser * Pere 192 deg. Fah.* 
Water evaporated as per ‘meter 213,550 Ib. 
Added condensate, corrected to 58 deg. 

Fah. oe 3,413 Ib. 
Total water ‘evaporated 216,963 Ib. 
Total evaporation from and at 212 deg. 260,579 Ib. 
Total fuel, as weighed . .- 31,556 Ib. 
Total fuel, as corrected for moisture 33,764 Ib. 


Actual evaporation per pound fuel. 


Actual evaporation per pound dry fuel .. 7-57 
Calorific value of ~ uel, B.Th.U. per 
ound 4. Sao 
Calorific value fuel as ‘fired, B.Th.U. per 
pound as , 10,021 
‘Thermal efficiency 74-9 per cent. 


* These figures are probably incorrect as the thermometers 
used were unsuitable for such readings. 

The correction of total weights of fuel is due to the 
fact that between weighing and using the weather condi- 
tions were such that the moisture content was considerably 
increased, 

The owners of the mill state that before fitting the 
producer furnace the average weekly coal consumption 
was 14 tons, —e 22s. per ton=£15 8s., whereas, 
after fitting the producer furnace the average weekly 
consumption of coke breeze works out at 12 tons, costing 
13s. per ton, or £7 16s. per week. The average fuel cost 
per 1000 lb. of steam generated from and at 212 deg. Fah. 
works out at almost exactly 9d. 

It will be observed from the drawing that the grate is 
of the stationary type, which is satisfactory when coke, 
good breeze, or non-coking coal is used, but for poor 
breeze or coal with high ash of low fusibility a mechanical 
grate, worked either continuously by power or at intervals 
by hand, is reeommended. 

On the occasion of our visit when the boiler was working 
under normal conditions, there was a complete absence 
of black smoke from the chimney. The furnace was hand 
fed with coke breeze, and there was a steady, hot Bunsen 
flame in the furnace. This flame was projected into 
the boiler flues and the perforated brick arches were 
incandescent. The heat can, however, be regulated in 
accordance with the steam demand by regulation of the 
air dampers. 








THE efficacy of street traffic signals is reduced in 
some places by red illuminated advertisements. It is 
pointed out that Section 48 of the Road Traffic Act gives 
power to local authorities to secure the removal of objects 
which so closely resemble traffic signs as to be mistaken 
for them, and the suggestion has been miade that these 
powers should be exercised with + to all advertising 


signs and other lights which might be mistaken for light 
signals, 


Electrical Clock at Merton College, 
Oxford. 


Tue electrically operated clock recently erected at 
Merton College, Oxford, possesses some unusually interest- 
ing features, and is a particularly good example of the 
adaptability of modern electrical horology. It replaces 
a former weight-driven clock, and the employment of 
electricity as a motive power has permitted of the adoption 
of a scheme which was abandoned as impracticable at 
the time the old clock was installed. That timekeeper 
operated a 5ft. dial in the Quadrangle of the College, 
and as this dial is at some distance from the tower which 





contains a fine ring of bells, of considerable antiquity, 
it was found impossible to make use of these bells for the 
sounding of the hours and quarters. The clock was, 
therefore, arranged to chime and strike upon a special 
set of small bells fixed near the mechanism. 

The installation of the present clock has enabled the 
tower bells to be used in conjunction with the dial in the 
Quadrangle, both dial and bells being controlled from an 
electric master clock of the half-minute impulse type fixed 
in the Porter’s . The hands of the dial are now 
driven by a standard step-by-s' impulse mechanism 
which has superseded the old drive and connecting 
shafts, and the mechanical clock has been scrapped. 

For chiming and striking the hours and quarters a 
motor-driven mechanism is situated in the belfry of the 
tower. As can be seen from our illustration, this unit is 
mounted on the bell-frame itself, and the connections 
to the hammers are thus quite simple and straightforward. 
The mechanism consists of a heavy bed-plate upon which 
are mounted two } horse-power electric motors, and their 





respective reduction gears, the cams and levers for raising 





the hammers, and the count wheel devices controlling 
the sounding of the correct hoursand quarters. In addition, 
the mechanism embodies an impulse dial assembly, very 
similar to that behind the dial. This mechanism is operated 
from the master clock, and is stepped forward at half- 
minute intervals. It is arranged to trip the switches 
closing the circuits from the supply mains to the appro- 
priate motors at the correct moment of the quarter or 
hour. One of the motors drives the quarter chiming 
cam-barrel, while the other rotates a single snail-cam, 
which, in turn, raises the hour striking hammer. 

The first stage of the reduction gear of each motor 
consists of a totally enclosed worm and worm wheel, 
fitted with ball bearings and running in an oil bath. 





MOTOR-DRIVEN HAMMER CONTROL MECHANISM 





Further to assist in the smooth transmission of the drive. 





flexible fabric universal joints are interposed between 
the armature shafts of the motors and the worm spindles 
to which they are coupled. The subsequent reduction 
gears are of spur form, and all parts are designed to give 
easy access for cleaning and maintenance. The quarter 
chiming cams are machined from steel bar and are mounted 
on gun-metal discs, while the hour cam is produced from 
a casting. All the cams are shaped to give a smooth and 
even lift to the hammers. 

Between the hour and quarter mechanisms are placed 
the count wheel devices and the impulse-dial movement, 
and in a line with them the switchgear which they control. 
The electro-magnet of the impulse-dial is included in the 
circuit of the master clock, and the wheel it drives makes 
one rotation per hour. This wheel carries suitable let-off 
pins and at the correct moment these pins engage with 
and rock over switches of the mercury tube type controlling 
the completion of the motor circuits. The appropriate 
motor is then started up, and the quarter or hour having 
been sounded, the count wheel mechanism comes into 
action and returns the switchgear to the off position. 
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THE NORTH ACTON WORKS OF BRITISH DARDELET THREADLOCK, LTD. 


(for description see opposite page.) 
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The first three quarters are chimed exactly at the con- 
clusion of the fifteenth minute, but at the fourth quarter 
the chimes are let off half a minute early in order to 
conclude before the striking of the hour bell, which is 
switched in at exactly the sixtieth minute. Levers are 
fitted to the unit in such a manner as to allow of the 
chimes being silenced at night or on special occasions. 
The design of these levers was much simplified by the 
even grouping of the hammer levers, for, as can be seen 
in our illustration, they are evenly banked between the 
two motors. 

The chimes chosen were the Canterbury quarters, these 
chimes being selected on account of the strong historical 
associations existing between Merton College and Canter- 
bury, and also because of the suitability of the bells 
themselves, The chimes were originally composed by the 
Precentor, the Rev. Canon Helmore, at the request of 
Dean Farrer, for the Canterbury Cathedral clock in 1897, 
in honour of the thirteenth centenary of the landing 
of St. Augustine in a.p. 597. The bells upon which the 
chimes are struck are of great age, being first mentioned 
in 1288, and although they have been recast several 
times, they are still of interest and value. Until the new 
installation was placed in position, these bells were only 
heard five times a year. 

With the electrical system adopted for the clock there 
is no mechanical connection between the various units 
comprising the whole, the only link being the simple 
time-cireuit connecting them. The master-clock circuit 
is operated from batteries, the supply mains being used 
to drive the chiming and striking motors only. As the 
belfry of the tower is somewhat exposed to the weather, 
a sheet metal casing is provided to protect the mechanism 
of the chiming and striking unit. This casing is hung from 
pulleys to allow of its rapid removal and replacement. 
To guard the time circuit against the effect of damp, 
the wiring is carried out with lead-covered cable. The 
operation of the installation has, we understand, proved 
very satisfactory. 

The master clock controlling the time circuit is of the 
Synchronome standard pattern, with a seconds pendulum 
having an invar rod, and its timekeeping is of a high order. 
[ts situation in an accessible position enables its perform- 
ance to be readily checked and any small corrections 
necessary can be rapidly dealt with. The construction 
and erection of this interesting installation, the first of 
its kind at Oxford University, has been carried out by the 
Synchronome Company. 








A London Bolt Factory. 


Some time ago we made a brief reference to the Dardelet 
system of locking nuts and bolts on their threads, which 
was invented by a French naval officer, Commandant 
Hugues Dardelet. Since then its manufacture has been 
taken up very extensively, both in this country and in 
America, and we give opposite two illustrations of the latest 
factory set up for the purpose. It is that of British 
Dardelet Threadlock, Ltd., of Chase-road, London, N.W.10, 
and is remarkable as being the only factory in the South of 
England devoted entirely to the production of nuts, bolts, 
and screws. 

It may be appropriate here to recapitulate the principle 
of the Dardelet thread, which is illustrated by our line 
sketch. As will be seen, the thread is more or less of the 








3. LOCKING ACTION COMPLETED - NUT SCREWED HOME & LOCKED. 
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ACTION OF DARDELET THREAD 


familiar buttress or square form, but it has the peculiarity 
that the root, or valley, is much wider than the thread 
itself, so that there is room for appreciable back-lash. 
Also, the bottom of the valley has a sloping face. The 
slope is such that at its bottom the nut and bolt are an 
easy fit, but if the back-lash is taken up and the nut rides 
up on to the higher part of the valley, the two are wedged 
tightly together. The process naturally stretches the 
metal of the nut, but not beyond its elastic limit, and 
this elastic grip provides for the locking of the nut on its 
thread. When the nut is screwed hard home, the more or 
less radial faces of the thread come into contact with one 
another and transmit the load, just as in an ordinary 
thread 

The thread has a peculiar merit, over and above that of 
being self-locking, in that the nut is quite free on the bolt 
until it comes against some axial opposition, and con- 
sequently can be spun down easily by hand. It only 
becomes ne to use a spanner for tightening up, 
and then the nut is automatically locked. A spanner 
must, of course, be used for slacking off again, and it is 
noteworthy that the thread appears to withstand con- 
tinued use without any more wear than a standard Whit- 
worth. The locking action is also available in any angular 
position of the nut, which cannot be said of a castellated 
nut and pin, so there is no inducement to overstrain the 
bolt with the object of getting the pin in the next slot. 
The bolts have been subjected to some severe tests by 








the National Physical Laboratory, both as regards their 
physical strength and the security of the lock. For 
instance, a number of bolts were screwed at one end with 
the Dardelet thread and at the other with either a Whit- 
worth or British Standard Fine Thread. They were 
pulled apart in a Buckton testing machine, and in each case 
the bolt failed at the end away from the Dardelet nut, 
Some other specimens were made with standard and 
Dardelet threads, and broken transversely in the impact 
testing machine. The Dardelet thread required from 
1? to 2 times as much energy to break it as was needed 
by the other bolt. 

A vibration testing machine was fixed up, comprising 
a horizontal hinged frame oscillated by an electric motor 
running at 1230 r.p.m. to the extent of about jin. per 
stroke. On to this frame there were bolted several masses 
of cast iron of about 12 lb. each, which were fixed by a 
single }in. bolt. The machine was run for 70 hours 
40 min., which represented about 5} million vibrations, 
and in no case had the Dardelet nuts moved, although the 
vibration was so severe that some parts of the machine 
itself had to be replaced. 

The factory in which these bolts are made in England 
is in the North Acton area, and was specially set out for 
the purpose. In it almost every conceivable kind of nut, 
bolt, and screw for engineering purposes can be manu- 
factured. The buildings themselves are simple in design, 
all one storey, but the taste of the management in equip- 
ment is most catholic. Machines have been purchased 
in all parts of the world, according to their suitability to 
the immediate requirements. 

The bolts are made by either the hot forging or the cold 
heading processes, according as to whether they are to be 
finished black or bright. We give illustrations on the 
opposite page of both departments. 

In the hot forging department there is a row of half a 
dozen vertical machines, which are each driven inde- 
pendently, and are served by their own oil-fired furnaces. 
Both the oil and the air blast are supplied from a central 
plant and conveyed in overhead pipes. At the end of this 
row, not quite visible in our engraving, there is a very 
fine English-made horizontal machine, which 
is reserved for the heaviest work. We gathered that it is 
the pride of the factory. 

In the cold heading department the machines are, as 
is usual, of the horizontal type, and the material is fed in 
in the form of wire rod. Both open and closed heading 
dies are used according to the class of work to be produced, 
but the head is almost invariably made round. The bolt 
is then punched through a finishing die, in a separate 
machine, which makes the head of hexagon, square, or 
other form, as the case may be. It also trims off any 
surplus metal. The blank bolts are then taken to the 
oil-fired annealing furnaces seen in the background, and 
quenched. They are finally passed through an electric 
furnace, just out of sight on the right, for heat treatment. 
It is noteworthy that while the annealing furnaces are 
equipped with simple pyrometers, the electric furnace has 
a recording pyrometer, so that a record can be kept of each 
batch passed through. It is also noteworthy in this con- 
nection that the company is making a class of bolt from 
high-tensile steel, which is specially treated to get the 
utmost strength. 

In the screwing department there are a number of 
machines of various makes, with fully automatic action 
for the smaller bright bolts, hand-fed machines with double 
heads for the larger black bolts, a Landis thread-rolling 
machine, and so forth. It will, of course, be appreciated 
that the only alteration to a standard machine for the 
production of the Dardelet thread is the provision of the 
appropriate tools. 

The black nuts are made in the familiar fashion by 
punching out from a hot bar and are trimmed up by feed- 
ing them through a milling machine with a vertical spindle. 
The bright nuts are cut off from hexagon bar by a large 
battery of automatic machines. Semi-automatic machines 
are provided and can be quickly set up to make small 
parcels of special size, while headed screws, grub screws, 
and the like are made in this department. 

Beyond the factory proper there is a department for 
gauging the products, and in some cases each individual 
item in-an order is checked, while an accuracy of two 
one-thousandths of an inch is common. Nearby there 
are the tool-room, which is extensive in view of the wide 
range of screws made, and the laboratories, whére routine 
tests, both physical and chemical, of the materials are 
made. Finally, there is the warehouse, where all the 
products are packed and a large stock kept. 

It should be pointed out that the company does not 
confine itself to the Dardelet thread, but will make any 
other form desired 








A New Oil Circuit Breaker. 





THE object of the designers of the new circuit breakers, 
such as those of the expansion and air blast types, has 
been to avoid the use of oil, but as air is relied on to provide 
the insulation, these breakers do not lend themselves to 
the metal-clad form of construction. Messrs. D. R. 
Davies and E. I. Pilcher, of the Metropolitan-Vickers 
Electrical Company, who have sent us the following notes, 
contend that in the present stage of development the 
oil circuit breaker. alone is suitable for metal-clad gear. 
Progress for the time being, at any rate, must rely on 
improvements in the efficiency and design of breakers 
that employ oil, both as an are extinguisher and as an 
insulator. 

Although the breaker forms the most important 
component of any switching equipment, irrespective of 
type, it must always be accompanied by isolating devices, 
bus-bars, instrument transformers, and all the details 
required for a complete switching unit. Any improvement 
in design must, therefore, be regarded from the point of 
view of its effect on the unit as a whole. The dimensions 
of the conventional metal-clad unit increase with the 
rupturing capacity required, or, in other words, with the 
ability of the breaker to operate satisfactorily under 
abnormal conditions rather than upon its ability to carry 
its rated current at the specified voltage. By making 
the latter requirement or some approach to it the governing 


consideration in design, it appears that a very appreciable 
advance can be made, especially as the economy effected 
extends to the complete metal-clad equipment. 

In the design of circuit breakers during recent years an 
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Fic. 1—FIxeD SWITCH UNIT 


outstanding advance has been made by the introduction 
of the cross-jet, explosion-pot-type of contact, which 
utilises the pressure developed by the are to project a 
stream of oil at high velocity directly across the arc path. 
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FIG. 2—HORIZONTAL DRAW -OUT UNIT 


The important advantages secured are a short arc of 
reduced duration and consistent and reliable operation 
under varying short circuit conditions. There is, conse- 

quently, now ample justification, frem a rupturing point 
of view, for introdaay a breaker with one are control 
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FiG. 3—VERTICAL LIFT UNIT 


device per phase instead of two, but the design must meet 
other requirements, such as accessibility, simplicity, and 
have a life at least equal to that of the conventional double- 
break apparatus. Since the process of clearing the 
fault is confined to the pot of comparatively small dimen- 
sions, the size of the surrounding container and volume of 
oil are considerably below those essential with a breaker 








having the usual open-type contacts, the factors deter- 








160 


THE ENGINEER 


Ava. 18, 1933 








mining the size and strength of the container being 
adequate voltage clearance and: ability to withstand 
secondary explosion, which may arise as the result of an 
accumulation of gas above the oil level, and be ignited 
by a subsequent short circuit operation. Such a state of 
affairs might be brought about by the interruption of a 


design is sound, are said to have been proved by success- 
fully interrupting during thirty-two tests currents ranging 
from 9000 to 29,000 R.M.S. ampéres with peaks as high 
as 81,000 ampéres. Duplicate throw-off springs are 
mounted in a tube at the top of the breaker, and owing 
to the exceptionally small disturbance of the oil set up 
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Fic. 4—PART OF SINGLE 


number of faults in rapid succession as would occur 
under proving tests only. . 

Believing that the combination of the single break with 
the cross-jet explosion-pot contact may solve the problem 
of designing breakers with their dimensions governed 
by normal current and voltage rating. rather than rup- 
turing capacity, the Metropolitan-Vickers Company has 
developed metal-clad units shown in the illustrations. 
In the cross section, Fig. 1, a new “fixed” type oil breaker 
is shown incorporated in a metal clad unit with a tank 
that is not removable. For inspection and maintenance 
of the contact there is a hinged door at the front of the 

















FIG. 5—EXPLOSION POT IN TANK 


tank immediately opposite the cross-jet pot. _The oil is 
drained by means of a bus pipe connected with all breakers 
forming a switchboard and leading to an oil storage 
tank or an oil filtering plant. The moving contact consists 
of two members (1) the contact rod, which slides in a 
segmental socket fixed to the end of the upper lead-in 
bushing, and (2) the insulating rod, the upper end of 
which is attached to the operating lever. The cross- 
jet pot is supported directly on the lower lead-in bushing, 
which enters through the bottom of the tank and the pot 
encloses a second flexible segmental socket similar to that 
in which the moving contact slides. 

When the breaker closes, the moving contact slides 
in the upper socket, enters the throat of the pot, and 
finally makes contact with the socket housed in the 
explosion chamber. With the object of preventing the 
moving contact seizing under the most arduous service 
conditions, it is made of copper, whilst the stationary 
segmental sockets are composed of gun-metal. That the 
materials have been well chosen and that the general 











Bus- BAR SWITCHBOARD 


by the moving contact a very high opening speed is 
obtained. A substantial dashpot eliminates shock when 
the moving parts reach the open position. The “ fixed ” 
type of breaker, shown in Fig. 1, has gang-operated, oil- 
immersed isolators on the bus-bar and cable sides. The 
bus-bars consist of aligned lengths of condenser bushings, 
the ends of which terminate in oil-filled chambers at 
each tee off. As all the oil chambers are completely 
enclosed and all bushing insulators are immersed in oil, 
the unit is suitable for indoor or outdoor mounting. 

A section through a similar breaker, but of the horizontal 
draw-out pattern, is shown in Fig. 2. Although of somewhat 
unusual appearance, the unit as a whole retains the well- 
known general principles of draw-out gear. Another 





ecntemplates a duty cycle usually denoted by formula 
B2MB, this new breaker gives a performance well in 
excess of that duty with less oil and contact deterioration 
than accompanies the accepted duty cycle obtained 
with conventional contacts. 

The illustration, Fig. 6, of the grids from a dismantled 
pot subjected to twenty-seven tests, supports the last 
claim, for it will be seen that the deterioration is so slight 
that they might well be used again. It was found in 
general thatthe contacts themselves were in a fit condition 
to carry normal currents after interrupting short circuit 
currents in the neighbourhood of 26,000 ampéres five 
times in succession. 








SIXTY YEARS AGO. 


In a leading article entitled ‘“ Steam Engine Improve- 
ment,’’ which we published in our issue of August 22nd, 
1873, we sought to turn the attention of inventors 
interested in the steam engine from valve gears and 
governors, their obsession at the moment, to other items 
which, we contended, would prove more fruitful. There 
was still a need, we argued, for improving the economy 
of steam engines, particularly marine and mill engines. 
We instanced an engine actually at work with the perform. 
ance of which we were acquainted. It was considered a 
good engine of its type, and was fitted with an excellent 
valve gear. It was a steam-jacketed condensing engine, 
developing 150 indicated horse-power and working with 
steam at a valve chest pressure of 60 lb. by gauge and with 
@ vacuum of 27in. We showed by detailed calculations 
that this engine ought theoretically to produce 1 horse- 
power-hour for a consumption of 11-06 lb. of steam. Its 
actual consumption was 26 lb., or more than twice the 
theoretical amount. The difference, we said, was for 
the major part lost by condensation in the cylinder. 


‘| Improvement in the valve gear might produce a saving 


of about 1 lb. of steam per horse-power-hour, but such 
@ saving was of no account and could not be described 
properly as an improvement. Inventors, we argued, should 
give up their passion for devising new valve gears and 
turn their attention towards the reduction of cylinder 
condensation. The great want was a non-conducting 
cylinder, or a cylinder made of material having a lower 
specific heat than cast iron. As an illustration of our 
argument we asked our readers to imagine a cylinder 
made of lead, the specific heat ‘of which was 22-6 as 
compared with 87-8 for cast iron. To raise the lead 
cylinder to the same temperature as the cast iron cylinder 
would require the condensation of only a quarter of the 
amount of steam. Lead, of course, because of its softness, 
was an impracticable material, but we suggested that there 
were many portions of a cylinder which were not subjected 
to wear and which might conceivably be made of other 
than cast iron. The piston faces and cylinder lids might, 
for example, be made from slate or enamelled pottery 
ware let into iron frames. As an alternative direction in 
which to seek improved economy we mentioned the 
introduction of air into superheated steam. Little, we 
remarked, had been done in that direction, except on a 
small scale by Parker. Yet it was quite well known that 














Fic. 6—GRIDS REMOVED’ FROM EXPLOSION POT 


variation of the design with a single-break switch adapted 
to a duplicate bus-bar equipment is shown in Fig. 3. 
The breakers in this case are of the vertical “ lift up ” 
type, which permit of the use of oil-immersed isolating 
plugs, isolation being obtained by lifting the breaker with 
the aid of a crane. Bus-bar selection may be secured 
either by the use of two breakers per circuit, or by moving 
a single breaker from one position to the other. An idea 
of the general appearance of a single bus-bar “‘ fixed” 
switchboard can be gained from Fig. 4, while Fig. 5 
shows a cross-jet pot mounted in a single-break switch. 
Several series of short circuit tests on 66 kV breakers 
of this type have been made with large testing plant 
abroad, and when available with large alternators 
at the Metropolitan-Vickers Electrical Company’s works 
at Trafford Park. A study of the  oscillograms 
obtained during the tests revealed the following 
points of interest:—(1) Arce lengths and durations are 
substantially the same as those obtained on double- 
break switches using cross-jet pots and definitely less 
than those met with in any type of double-break, open 
contact so far tested ; (2) the arc is invariably extinguished 
within a few half cycles, and (3) whereas the B.S.I. 





the admixture of a small quantity of air with superheated 
steam reduced its tendency to condensation. It had 
little or no effect on saturated steam, but very great benefit 
would result by injecting into superheated steam as much 
cold air as would absorb, or nearly absorb, all the 
superheat. 








THE report for 1931-32 of the Indian Railway Board 
states that the Track Standards Committee, in considering 
the types for use on branch lines, where the axle loads were 
as great as on the main lines, but the speeds were lower, 
adopted some revised designs for fish-plates wherein 
increases in strength, amounting in some cases to 30 or 
40 per cent., were obtained with little or no increase in 
weight. Designs of head-free fish-plates were examined, 
and it was agreed to experiment with some on 90 lb. 
tails on a moderately large scale. Efforts to obtain a 
satisfactory type of welded rail joint were continued, but 
weakness under the drop test still remains the main 
difficulty to be overcome. 
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Railway and Road Matters. 





Wuat the railway companies call “‘ Summer Tickets,”’ 
but which actually are return tickets at pre-war rates, 
will continue to be issued until the end of the year ; 
originally they were to have been available only from 
May Ist to September 30th. 


‘TH® new Manchester-Liverpool arterial road leaves the 
Bolton-road in Salford near the fork roads leading to 
Pendlebury and Swinton, and islands were provided for 
the safety of pedvstrians crossing the roadway as a gyratory 
scheme is in operation. In order to assist pedestrians to 
reach the islands a width of tessellated pavement has been 
laid from the footpaths on each side of the road. It con- 
sists of alternate black and white slabs of Cornish granite, 
which can plainly be seen by motorists during the day, 
whilst at night it is flood-lit. 


THE large increases in passenger traffic recorded by 
British railways for the thirty-first week of the year appear 
to be due to the fact that, for this year, they included 
the August Bank Holiday week-end, and, as against a 
normal week-end in 1932, when the Bank Holiday was, 
in a sense, a week earlier. That fact would not, however, 
account for the good increases in merchandise and coal 
traffic which, together with the advance in passenger 
traffic, gave the following total increases for the thirty- 
first week :—London, Midland and Scottish, £326,000 ; 
Great Western, £171,000; London and North-Eastern, 
£136,000 ; Southern, £100,000. 


In our South African Correspondent’s Engineering 
Notes, on page 145 of our issue ot hein llth, mention 
was made of a Commission of Experts which is to inquire 
into the working of the South African railway system, 
with a view to reporting on the whole of the railway 
administration and how it might be improved. It was 
added that Mr. Pirow, the Minister of Railways, who was 
in Europe, was to select the members of the Commission. 
The appointment of Sir Guy Granet as chairman is now 
announced. Sir Guy was formerly the general manager 
of the Midland Railway, later the chairman, and is now 
a director of the London, Midland and Scottish. 


Deraits to hand regarding the inaugural run on the 
electrified main line of the Orléans Company between 
Orléans and Tours on July 19th, show that this’ was, 
says the Electrician, a splendid performance which 
deserves recognition. The train, made up of Pullman 
cars, weighed 450 tons and was drawn by a 4000 H.P., four- 
axle electric locomotive, of the type used on this system 
for express train working which had already covered 
1,400,000 kiloms. in service. The distance of 233 kiloms. 
between Paris (Austerlitz) and St. Pierre des Corps was 
traversed in 1 h. 56 min., so that an average of more than 
115 kiloms. (over 70 miles) per hour was attained in spite 
of the slowing up of the train while passing through the 
station yards at Juvisy, Etampes, les Aubrais and Blois. 
On the Orléans plateau section the speed at times almost 
reached 150 kiloms. (94 miles) per hour. The management 
and technical staff of the Orléans Railway Company are 
to be congratulated on a fine achievement. 


THE annual report on the railway accidents of 1932 
shows that 5008 failures of coupling apparatus of all 
descriptions were reported. Colonel Mount remarks on 
that subject that the decrease under this head is satis- 
factory; the chief weakness, however, is the pulling 
out or breakage of draw-bars and hooks. Of the failures 
reported 4199 were on goods trains, of which 10-0 per 
cent. were cases of uncoupling whilst running, 57-0 per 
cent. were the pulling out or breakage of draw-bars or 
hooks ; in 29-6 per cent. of the failures the coupling links 
broke, and in 3-4 per cent. the screw shackles failed. The 
two principal causes of the 809 failures of couplings on 
passenger trains were the pulling out or breakage of 
draw-bars or hooks—50-3 per cent.—and the breakage 
of screw shackles—32-0 per cent. The total number of 
collisions and derailments or cases of personal injury 
resulting from all classes of failure of coupling accidents 
was thirty-four; of these thirty-one cases occurred to 
goods trains. 


THE Ministry of Transport railway statistics for May 
are, it is pointed out, affected by the fact that Whit- 
week was in June this year and in May last year. We 
notice, however, that, despite that fact, the number of 
passenger journeys decreased by only 0-6 per cent. That 
anomaly is, we suggest, due to the issue, as from May Ist, 
of “‘ Summer Tickets,’ which are return tickets. As such 
a ticket counts as two journeys, there is necessarily a 
larger number of journeys paid for, but that benefit 
will be off-set later when the returning passenger does 
not require another single ticket. ite the greater 
revenue which each ‘‘ Summer Ticket ’’ brings, the receipts 
from passengers during May, 1933, were 11-2 per cent. 
less than in May, 1932. <A full industrial week this year, 
as compared with Whit-week in 1932, no doubt accounted 
for an increase of 3-9 per cent. in the tonnage of freight 
carried and of 1-7 per cent. in the receipts. The increased 
freight tonnage required only an increase of 2-0 per cent. 
in the freight train mileage. The net ton-miles per engine 
hour, é.e., speed, rose from 444} to 453}. 


AN interesting case is revealed in the reports of inquiries 
into the more serious accidents to railway servants during 
the quarter ended December 31st last. A fully loaded 
goods train from Easington to East Hartlepool was bei 
steadied down the 4-mile stretch of 1 in 100 about 24 
miles from the latter station, when the engineman he 
a distinct crack beneath the footplate. The engine 
immediately began to gather speed and the driver realised 
at once that somé part of the steam brake gear had failed. 
By means of the engine whistle he was able to warn the 
guard and the signalmen that the train was out of control, 
and, with their co- ation and his own skilful manipula- 
tion of the hand rein and engine generally, the train had 
a clear run and arrived in Hartlepool yard at such a slow 
speed that practically no material damage occurred when 
the engine collided with some wagons standing there. 
The incident has come to light because the fireman, at a 
point where the train was travelling slowly, alighted in 
order to apply some wagon brakes, but he fell and injured 
his right arm sufficiently to lead to the casualty having 
to be reported to the Ministry. 


Notes and Memoranda. 


MereoroLoaicaL balloons released in Canada have 
registered a temperature of 87 deg. below zero at a height 
of 9 miles. 


Ir is estimated that the tributaries of the Great Slave 
Lake, Canada, are capable of producing 360,000 horse- 
power under conditions of ordinary minimum flow, or 
860,000 horse-power for six months of the year. 


In order to obtain an insight into the crystallisation 
taking place in ingots, R. G. Heggie, according to the 
“ Transactions ’’ of the Faraday Society, has studied the 
solidification of stearine at different initial temperatures 
and using moulds of different shapes. The rate of solidifi- 
cation is determined largely by the shape of the mould 
as found with square and circular moulds, while any 
vibration or shaking of the mould affects the texture 
of the solidified material. Further experiments were 
conducted with pure metallic tin and similar observations 
were made. 


In the metallurgical industries, sodium has _ been 
employed for removing antimony from lead. The sodium- 
antimony alloy which is formed has a higher melting 
point than that of the antimony-lead alloy, and the 
former therefore rises to the surface and can be skimmed 
off as dross. Sodium has been used also for modifying 
the structure of silicon-aluminium alloys which are high 
in silicon, and for performing a similar service in the 
case of certain brasses for special purposes. It has been 
employed also in deoxidising silver. In the commercial 
preparation of metals by hydrogen reduction of the 
oxides, sodium is employed for drying the hydrogen. 


TxeE foundations for the San Francisco pier of the Golden 
Gate Bridge, referred to on another page in this issue, 
require the excavation of 30,000 cubic yards of 
serpentine rock at a depth of 100ft. below water line. 
This work is being done by blasting and dredging. A 
l4in. steel pipe is first lowered from a barge to within 
10ft. of the bottom. Down this there is dropped a 20ft. 
length of steel shafting with a point to start a hole about 
2ft. deep. The point is then replaced by bombs of from 
2 lb. to 3 lb. of high explosive to make a hole about L5ft. 
deep. The shafting is then replaced by a bomb of 250 Ib. 
of high explosive and the rock shattered to the necessary 
depth. The holes are spaced at 20ft. and the rock removed 
by clam-shell dredgers. 


SEVEN years ago Mr. P. C. Stabley, of the Pennsylvania 
Water and Power Company, reported the satisfactory 
operation of an experimental rubber guide bearing 
installed on a vertical 1000 H.P. exciter water turbine. 
The bearing has been in continuous service since November, 
1924. The superiority of this type of bearing over 
the conventional lignum-vite bearing was. so pro- 
nounced that numerous installations have been made 
throughout the world. Rubber has also been used 
successfully in submerged and ship propeller bearings. 
Its reliability has been attested to by its gradual adoption 
in hydro stations during the past few years for shafts 
varying in size from Qin. to 30in. and unit capacities 
from 300 to 45,000 H.P. 


Tue Mellon Institute announces a new marble-surfaced 
steel. The stone effect is imitation, and is described as 
being made by a laminated resin surface woven inseparably 
with the metal. Any other finish-made with the new 
laminated resins can be added. In this manner steel can 
be either paper-coated or cloth-covered. It can be 
made to ithitate wood. . Decorative finishes already are 
applied to steel by other methods, the announcement 
states, but this, it says, is the first process to make the 
surfaces an integral part of the metal. The adhesive is an 
alloy; such as tin or zinc, which fuses with both steel 
and the covering. It is added that by the new method 
steel can be substituted for most of the layers of 
fabric or paper now required. 


Ark conditioning promises relief for the hundreds of 
thousands of persons to whom summer means hay fever 
and asthma, according to experiments, mentioned in the 
Electrical World, conducted jointly by the Johns Hopkins 
Hospital, Baltimore, and the Frigidaire division of the 
General Motors Company. A ward room at the hospital 
is equipped with a cabinet that clears the air of pollen 
and dust, keeps the temperature 10 deg. below outside 
temperature, and reduces the humidity. When persons 
suffering from hay fever uncomplicated by asthma were 
admitted to this ward, “a striking change was noted 
in ten to fifteen minutes,” reported Dr. Leslie N. Gay 
of the hospital staff, before the Society for the Study of 
Hay Fever and Asthma. ‘‘ Within an hour the symptoms 
had entirely subsided, and after two hours the individuals, 
who had been most miserable, had no evidence of hay 
fever. These patients were then returned to rooms 
without artificially conditioned air. Within fifteen 
minutes symptoms developed, and in an hour they were 
as miserable as before treatment.” 


AN important investigation into the dielectric strength 
of porcelain has been reported to the American Ceramic 
Society. Mr. A. J. Monack and Mr. R. K. Smith, of 
the Department of Ceramic Engineering, University of 
Illinois, have carried out experiments on a very large 
number of ceramic slabs in order to determine the influence 
of porosity on the resistance to electric current, and also 
to find the most appropriate firing temperatures for the 
kilns. The maximum firing temperatures varied over a 
wide range, in some cases being carried up to cone 15. 
Even at this high temperature no vesicular structure was 

roduced, but it was found that above cone 12 there was 
te of bulk specific gravity, together with loss of dielectric 
strength. Over the long series of experiments it was 
found that dielectric strength increased rapidly in the 
range between cones 7 and 9, but above that the increase 
was more gradual. The apparent porosity 
between cones 7 and 10; after that there was practicall 
no change, ‘‘ zero porosity *’ (0-30 per cent.) being noted. 
While no relation between dielectric strength and total 
porosity (open and closed pores) was noted, the best 
results were obtained with porcelain fired at cones 9 to 12. 
It appears clear, however, that over-fired porcelain is 








to be preferred to under-fired. 





Miscellanea. 


THE Barnet Council proposes to expend £135,000 on a 
sewage disposal plant at Brunswick Park. 


Srx more units of 53,000 horse-power each have been 
ordered for the Beauharnois hydro-electric power plant, 
Quebec. These will bring the total capacity of the station 
up to 530,000 horse-power. 


THE ninety-third annual show of the Royal Agricultura! 
Society of England will be held at Ipswich from Tuesday, 
July 3rd, to Saturday, July 7th, 1934. Copies of the 
implement regulations and of the prize sheet will be ready 
for issue after January Ist, 1934. 


Atmost all the small blast-furnaces in Luxemburg have, 
says the Iron and Coal Trades Review, now been closed 
down and replaced by larger units with automatic charging 
alrangements, having about three times the capacity of 
the older units and requiring only 60 men as against 110. 


THE trade section of the fifteenth annual Model Engi- 
neer Exhibition, to be held at the Royal Horticultural 
Hall, Westminster, London, from August 31st to September 
9th, will include a comprehensive display of lathes, pre- 
cision tools, workshop equipment, and scientific appliances. 
Models from members of the principal model engineering 
societies, model railway, power boat and aeroplane clubs 
will also be shown. 


Tue Finnish Government Commission appointed to 
consider the economic and technical aspects of the pro- 
posed canal from the Gulf of Finland to Ladoga Lake has, 
says Civil Engineering, recommended that the work of 
construction should be begun next year as an emergency 
measure. The canal, which will be about 105 miles long 
and 21ft. deep, will start at Kivvisilta, near Wiborgn, and 
enter the lake at Kivisalmi, near Kexholm. Water- 
courses already exist for about 90 miles of the distance. 
The cost of the work is estimated at 600,000,000 Finmarks, 
about £3,100,000. 

TEcHNIcIANS of the Paris Police force have put before 
Monsieur Chiappe, the Prefect of Police, a system of 
signalling to be used on motor lorries in order that the 
drivers may be warned when motorists wish to pass them. 
The apparatus consists of a selenium cell attached to the 
back of the lorry and connected by an amplifier to a bell 
placed close to the driver. Motorists wishing to pass 
have only to turn on their headlights, and when the beam 
of light strikes the selenium cell it immediately puts the 
warning signal into action. The signal can be switched 
off at night, when the projection of headlights from behind 
should give sufficient warning. All lorries will have to 
carry this apparatus on and after January Ist, 1934. 


INTERESTING experiments have, says the Chemical 
Trade Journal, been commenced at the State Research 
Farm, Werribee, Victoria, with the object of investigating 
the values of slack coal from the State mine at Wonthaggi 
as a soil fertiliser. Eight experimental plots at the farm, 
consisting of one-sixteenth of an acre each, have been set 
aside for the tests. For the purposes of comparing the 
yields from the different plots all the allotments are to be 
sown with Free Gallipoli wheat, which is the most widely 
used variety in Victoria. In deciding the value of coal 
dust as a fertiliser, the yields of the plots receiving 2 ewt. 
of coal dust to the acre will be compared against the plots 
receiving standard quantities of superphosphates. The 
coal dust will be drilled into the soil. 


Tue Official Returns rendered to the Electricity Com- 
missioners show that 913 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of July, 1933, as compared with the 
revised figure of 807 million units in the corresponding 
month of 1932, representing an increase of 106 million 
units or 13-1 per cent. The number of working days in 
the month (i.e., excluding Sundays) was twenty-six, the 
same as last year. During the first seven months of 1933 
up to the end of July the total amount of electricity 
generated by authorised undertakers was 7401 million 
units, as compared with the revised figure of 6902 million 
units for the corresponding period of 1932, representing 
an increase of 499 million units or 7-2 per cent. 


THE development of the use of coal gas or coke oven 
gas compressed into high tensile alloy steel cylinders 
for driving motor vehicles is discussed in the annual 
report of inspectors of explosives for 1932. The main 
object of the inspectors was to obtain the right type 
of cylinder. While strong enough to withstand the high 
internal pressure with a reasonable margin of safety, 
the steel should be so tough that in the event of an accident 
the cylinders, even if perforated, would not fly to pieces. 
“‘ Under arrangements with the Ministry of Transport,” 
it is stated, “‘ facilities were given for road experiments 
with lorries and motor omnibus chassis using tested 
cylinders and adopting certain agreed safeguards.” 
Such rapid progress was made with the experiments that by 
the end of the year it was claimed that all the mechanical 
difficulties in running vehicles efficiently on gas contained 
in high-pressure cylinders had been overcome. The 
difficulties that remained lay rather in regard to the 
supply of the compressed gas on a large scale. 


AFTER fifty-five years of practically continuous opera- 
tions since 1878, the Eustis Mine near Sherbrooke, Quebec, 
controlled by the Consolidated Copper and Sulphur Com- 
pany, is still producing metal, though the sulphur content 
of the pyrite also produced is more important to the com- 
pany under existing conditions. The mill treats an average 
of 250 tons of ore daily, producing by a differential flotation 
process two concentrates, one of which contains about 25 
per cent. of copper and the other about 50 per cent. of 
sulphur. Much of this pyrite goes to the pulp and paper 
mills at Three Rivers, to be used in the Freeman process 
for producing sulphurous acid necessary in the digesters 
which break down pulp wood chips into sulphite pulp. 
The ore mined comes principally from one shoot, some- 
times pinching down to 4ft. in width. The main incline 
shaft sunk on the vein that dips about 47 deg. is con- 
tinually being deepened, and at 5750ft. on the incline is 
among the deepest properties mined in Canada. As the 
outcrop is some 600ft. above the collar of the shaft, this 
property seems likely to extend for unprecedented depths, 





as there is no sign that the ore is diminishing. 
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AERIAL ROPEWAY AT A YORKSHIRE BALLAST PIT 











(For description see page 170.) 














FiG- 1—EXCAVATOR MAST, SCREENING PLANT, LOADING TERMINAL AND ROPEWAY 
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Fic. 3—ROPEWAY CANAL CROSSING 
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THE USE OF AIRCRAFT AT SEA. 


THE employment of heavier-than-air craft in 
conjunction with ships, whether for the purposes 
of peace or of war, is as yet in an early stage of 
development. Remarkable progress has been made 
in recent years, it is true, but much remains to 
be done before the full possibilities of this form 
of co-operation can be exploited. The North 
German Lloyd deserves to be congratulated on 
the success of the ship-to-shore air mail service 
which it established a few years ago when the 
“Bremen” and ‘“‘ Europa’”’ were commissioned. 
Barring one regrettable accident, this service 
has achieved an excellent record, and it is rather 
surprising that the system has not been more 
widely extended. Several other liners now carry 
catapults, but in merchant shipping they are still 
a decided novelty. In the naval sphere progress 
has been much more rapid. Apart from the 
aircraft carriers proper, many ships of the leading 
navies are equipped with seaplanes and launching 
gear. Whether for reasons of economy or because 
of conservatism the British Navy has tended to 
drop behind in this respect. According to the 
current ‘‘ Navy List,” only two battleships, one 
battle cruiser, and fourteen cruisers possess aircraft 
equipment, consisting of the Fairey “ Osprey,” 
or “ Flycatcher’’ machines. A single plane is 
carried in all cases with the exception of H.M.S. 
‘** Exeter,’ which has two. If, therefore, the 
battle fleet and the cruiser squadrons were united, 
they could put into the air a total of eighteen 
machines, independently of the aircraft carriers. 
Actually, of course, such a concentration is in the 
last degree improbable, the Home Fleet, for 
example, having only seven aircraft afloat apart 
from those in its carriers. And for reasons which 
will be considered later, it seems undesirable to 
place too much reliance on the services of the 
carrier type under war conditions. 

In the United States Navy the auxiliary air 
arm has been taken up with characteristic 
enthusiasm. Each of .its fifteen battleships is 
reported to mount three seaplanes, the 10,000- 


ton cruisers have four each, and the “‘ Omaha ” 
class two each. This gives a total of some 120 
machines borne in the fighting ships of the fleet. 
The Japanese Navy has apparently adopted the 
same ratio of aircraft equipment, the battleships 
carrying three machines and the larger cruisers 
four. France and Italy, too, are forging ahead 
in this direction. These facts must be accepted 
as conclusive of the great importance which 
competent naval opinion in all countries attaches 
to auxiliary air power. Yet, as we have observed, 
the development of the naval aircraft is still in 
the trial and error stage. Take the case of the 
battleship or cruiser which carries one or more 
machines and a catapult projector. The launching 
operation presents no difficulties. It is a simple 
matter to train the catapult towards the direction 
of the wind, only a slight alteration of the ship’s 
course being necessary as a rule, and a cordite 
charge or compressed air does the rest. The secret 
of the catapult is rapid progressive acceleration, and 
once that problem was solved, the act of taking off 
from a ship under. way became a routine job for 
the skilled pilot. But the return after flight is 
a much more complicated business. The least 
“lop ’”’ on the sea involves peril both to machine 
and crew, for the seaplane’s floats are fragile 
and liable to crumple under a sharp impact on 
the water. Even when the ’plane has alighted 
safely and is riding alongside, time and trouble 
are required to get it hooked on to crane or derrick 
and hoisted inboard without damage. Still, 
given fair weather this lengthy and difficult 
mancuvre can usually be performed without 
mishap. But would it be feasible in time of war ? 
For a big ship to remain stopped for ten minutes 
or so would be madness if enemy submarines were 
likely to be in the vicinity. In war, therefore, 
the chance of a ’plane returning to the battleship 
or cruiser from which it had flown would be remote, 
and at the end of its flight it would either have to 
seek out one of the regular or auxiliary carriers 
attached to the fleet or make the best of its way 
to the nearest land. Hitherto, this problem 
has baffled solution, and unless some efficient 
form of auto-giro supersedes the present type of 
seaplane the landing difficulty would appear to 
be well-nigh insuperable. In expressing this opinion 
we are not unmindful of the Hein landing sail or 
apron. This device, of German origin, consists 
of a reinforced canvas platform towed astern of 
a ship. Aircraft, whether fitted with floats or 
wheels, are, it is claimed, able to alight on the 
platform, where they can either be temporarily 
secured while being refuelled and re-stored, or 
drawn up on deck by means of a derrick. Experi- 
ments made both in Germany and in France— 
in the latter case with the seaplane tender 
“Commandant Teste ’’—are said to have demon- 
strated the utility of the Hein apparatus, but 
details are lacking, and the all-important question 
of weather conditions at the time remains 
unanswered. We doubt whether the inventor 
himself would claim more for his device than that 
it provides the means for emergency landings in 
favourable circumstances. For purely naval 
service the flying boat appears to be a more 
promising type than the seaplane, and eventually, 
no doubt, there will be evolved for use with the 
Fleet Air Arm a small, but robust, flying boat 
fitted with wheels and capable of landing either 
on deck or on the water. 

As to the general value of aircraft for naval 
purposes, there can, we imagine, be no two 
informed opinions. Those who dismiss this 
auxiliary arm as being of negligible importance 
are clearly out of touch with recent progress. 
Within the past few years we have had several 
opportunities of watching the Fleet Air Arm at 
work, and while deprecating the more sweeping 
claims made by certain enthusiasts—some of 
whom go so far as to assert that much of the work 
now done by surface ships could be performed 
more efficiently and much more economically 
by aircraft—we are satisfied that a fleet without 
adequate air power would be gravely, perhaps 
fatally, handicapped if opposed to a hostile fleet 
controlling large air forces. Were the Fleet Air 
Arm to carry out no other duty than that of 
reconnaissance, its existence would still be amply 
justified. But, as is well known, its functions are 
manifold. For long-range, and especially for 
indirect, firing, aircraft ‘‘ spotting ’’ is indispens- 
able. Further, air patrol is unquestionably one 
of the strongest deterrents of submarine attack. 
A submarine cruising on the surface anywhere 
within the radius of hostile aircraft would be in 
constant danger. Once detected, not even a 
“crash ’’ dive could save it, for a modified, but 








highly effective, form of depth charge is now a 





standardised item of the ammunition outfit of 


every naval air service. Again, while it is 
impossible to say positively what effect the 
torpedo-plane will have on future fleet tactics, 
no one who has seen these machines in action 
will deny their formidable powers. It is true 
that, at the actual moment when they swoop to 
drop their torpedoes, they present an excellent 
target to the latest types of anti-aircraft armament, 
but to assume that the risk of being hit, would be 
sufficient to deter the average pilot from pressing 
home his attack is to betray profound ignorance 
of the calibre of the modern airman. That in such 
attacks there will be casualties among the 
assailants goes without saying; but if peace 
exercises count for anything, it is practically 
certain that torpedo attacks from the air will 
achieve a measure of success sufficient to make 
them worth while. High-altitude bombing was 
not particularly accurate during the war period. 
Since then, however, marked progress has been 
made with the improvement of bomb sights, and 
to-day the menace of the bomb must be taken 
seriously, even by the largest ships. Were it 
desirable to do so, chapter and verse might be 
quoted in support of this conclusion ; but enough 
has been said to prove our main contention that 
the Navy’s air arm must be amplified and developed 
to the fullest extent practicable under present 
conditions. Whether that development is proceed- 
ing along the soundest lines we do not pretend to 
judge. Enormous sums have been spent on build- 
ing or improvising a fleet of aircraft carriers which 
are imposing enough in peace even if they are 
liable to be dangerously vulnerable in war. We 
believe that more attention should be devoted 
to the equipment of all suitable ships with their 
own machines, the number varying according 
to size and other factors. In this respect we are 
demonstrably astern of certain other navies, and 
there is no apparent reason why we should be. 


The Mechanical Generation of Form. 


In the specialised sense in which the engineer 
uses it, the word “ generation ”’ signifies the pro- 
duction of a part of specified form—including 
angular division—without resort to a pattern from 
which to copy the prescribed shape. The mecha- 
nical generation of form is a subject of funda- 
mental importance, because while “ copying ”’ is 
at the basis of all commercial production, “ genera- 
tion’ is, of necessity, precedent to all copying. 
The modern engineer owes a great debt to those 
who in the past spent time and money on originat- 
ing the forms from which, or from the descendants 
of which, he copies. Yet, paradoxically, while the 
debt is great, the essential primitive forms which 
we have inherited are very few in number. The 
straight edge, the plane, the right angle, and the 
screw thread are the fundamental generated forms 
on which the whole basis of modern engineering 
rests. Almost completely, production consists of 
copying these fundamental forms in one way or 
another. In some instances, the copying process 
is straightforward and obvious, as in a planing or 
shaping machine. In others, it is partly obscured. 
The lathe, for examplegappears to generate and 
not to copy the arouial bee which it produces. 
Actually, it copies on to the work—although 
perhaps in a distorted manner—the circularity of 
its headstock spindle. Further, the lathe in prac- 
tice is employed to produce not circles, but 
cylinders and cones, and is therefore directly 
dependent upon the copying of a pattern, the 
straight edge constituted by the ways of its bed 
or tool rest. In other instances, the copying pro- 
cess is so disguised as to be readily overlooked. A 
notable example of this kind is provided by the 
“ generating ’’ process of cutting involute gear 
wheels. It is obvious that the pitching of the teeth 
is not generated but copied. Less obviously, but 
just as certainly, the involute profile given to the 
teeth by the relative movement between the blank 
and the rack cutter is not generated in the true 
sense, as it is alleged to be. That profile is pro- 
duced jointly by the shape of the cutter teeth and 
the relative movement between the blank and the 
cutter. The relative movement is produced by 
mechanism, including gear wheels, and upon the 
accuracy of the profiles of these gear wheels depends 
the accuracy of the profiles of the teeth cut on the 
blank. To a very important extent therefore the 
method involves a copying process. 

As it presents itself to the engineer in practice, 
the problem of devising a method for generating a 
prescribed form consists of interpreting a geome- 
trical construction or an algebraic formula in 
terms of three-dimensioned mechanical parts. 
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Some of the difficulties which present themselves 
are made clear if we consider a specific example. 
Let us take as the prescmbed form to be generated 
a cam having as its profile an Archimedean spiral. 
This, the simplest of all the spirals, is defined 
mathematically as the curve traced out by a point 
moving with uniform speed along a straight line, 
while that line rotates with uniform speed about a 
fixed point in 1ts length. How are we to realise the 
mathematical requirement of uniform speeds for 
the point and the line? If we use mechanism 
involving screw threads and gear wheels, we are 
clearly not generating the spiral, but are depending 
upon, and therefore copying, the accuracy of the 
threads and gear wheels. It may be argued that 
although uniform speed is embodied in the mathe- 
matical definition, it is not essential to the practical 
realisation of the curve. The spiral will be accu- 
rately generated whether the line rotates uni- 
formly or not, provided the point occupies a certain 
calculable position on the line, corresponding to 
the angle through which the line has rotated. It 
is true that the necessity for the attainment of 
uniform speed can in this way be eliminated from 
the problem and be replaced by an association of 
the two motions. The change does not, however, 
help us very much. It merely concentrates the 
problem in the mechanism whereby the two 
motions are to be associated. In one respect, it 
does not alter the conditions of the problem in any 
real way. The point has now to move along the 
line through equal distances not in equal intervals 
of time, but while the line is turning through equal 
angles. Relatively to the rotation of the line, 
the point has therefore still to move along it at a 
uniform speed. Hence the mechanism whereby 
the two motions are associated must still fulfil all 
the requirements for a mechanism capable of 
giving uniform speed—with respect to time—to 
the point. It may perhaps be urged that to bar 
the use of gear wheels as a means of realising 
uniform speed or uniform motion may be correct 
in the abstract, but borders on hair splitting in 
practice. The obvious reply to such a contention 
is that half the thickness of a hair is not negligible 
when we are dealing with the generation of forms. 
Moreover, a simple illustration will show that gear 
wheels with their many possible errors should not 
be allowed to play any part in mechanism designed 
for generating accurate forms. Let us suppose that 
our object is to produce a sixty-tooth gear wheel, 
and that we have at hand for the purpose a thirty- 
tooth wheel and a ten-tooth pinion—both known 
to be absolutely accurate as regards the pitching 
of their teeth—and a twenty-division dividing 
plate—also absolutely accurate. We will further 
assume that absolute identity of contour exists 
among all the wheel teeth profiles—and similarly 
for the pinion—and that the only possible 
imperfection lies in a departure of that contour 
from an involute or other curve giving a 
constant velocity ratio. The blank is mounted 
on the spindle of the wheel, the pinion is 


geared with the wheel and the dividing plate is 
mounted on the spindle of the pinion. Every 
second tooth cut on the blank will be correctly 
positioned. The positions of the intermediate 
teeth will, however, be entirely dependent upon 
the precise contour of the profiles of the wheel 
and pinion teeth, in spite of the fact that the pitch- 
ing of these teeth is absolutely correct. In other 
words, every pitch cut on the work is at the mercy 
of the process employed to give the involute 
formation to the wheel and pinion profiles, a forma 
tion among the most difficult of surfaces to produce 
accurately, and, when produced, to measure with 
certainty. 

We are almost forced to conclude that the true 
generation of forms other than the primitive forms 
demands the use of mechanism involving nothing 
but link work, and that only those forms which are 
capable of being expressed by a combination of 
links are capable of being generated in the true 
and proper sense. Provided the link work gives 
a mathematically correct representation of the 
desired motion, the accuracy with which the pre- 
scribed form will be generated will be limited only 
by our practical ability to cut the links to their 
correct relative lengths and to couple them together 
in such a way that they may move without play 
at the joints. As an example of the possible use 
of link work for the generation of form, we may 
refer to the device known as the Peaucellier cell. 
This device consists of seven links, forming an 
incomplete framework, two of which are coupled 
to a pair of fixed points. When the cell is distorted, 
the point of junction of a certain pair of the links 
moves not only in a straight line, but in a straight 
line at right angles to the line defined by the two 
pivot points to which the cell as a whole is coupled. 
This device might therefore be employed to generate 
either a straight line or an angle of 90 deg., although 
if our object were simply to generate a straight 
edge or a “square,” other and more familiar 
methods would doubtlessly be preferred. Our 
conclusion concerning the necessity for the use of 
link work for the generation of forms other than 
the primitive forms, might be expressed more 
emphatically were it not for the fact that an exten 
sion of the ‘‘ Whitworth ” process of originating a 
straight edge seems to open up possibilities for 
generating higher forms without the use of link 
work. The Whitworth process involves the work- 
ing together of three pieces /wo at a time, until each 
makes complete contact with the others. The 
product is a straight edge, or, more generally, an 
angle of 180 deg. This process is a particular case 
of a general proposition. To generate an angle of 
360 deg.—n, we can work together n+ 1 pieces until 
when taken 7 at a time they make complete contact 
among themselves. We have here a practical, if 
tedious, method of generating any angle which is 
an exact sub-multiple of 360 deg. Given such a 
series of generated angles, various possibilities 
exist of deriving from them, without link work, 





certain higher generated forms. 








The Golden 


Gate Bridge. 
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IHE Golden Gate is to be bridged, and San 

Francisco and Marin County-—on opposite sides 
of this famous waterway—are to be linked by a 
structure of exceptional proportions. Four years 
hence the bridge is to be ready for service primarily 
for motor vehicles, and will provide the answer to 
agitation that has been recurrent during the last 
half-century. 

San Francisco occupies the northern part of the 
peninsula that separates the Pacific Ocean on the 
west from the southern half of San Francisco Bay 
on the east. Correspondingly, the peninsula of 
Marin County lies north of the Golden Gate, between 
the ocean and the upper half of San Francisco Bay. 
Intercourse between the two peninsulas is provided 
by ferries that run between San Francisco and 
Sausalito, but these ferries are at times exposed to 
thick and stormy weather. The distance between 
the two landing places is a little less than 43 miles, 
and much of the route is directly across the sweep 
of seas rolling in from the open ocean. The trip 
by ferry between San Francisco and Sausalito 
takes approximately half an hour under favourable 
conditions. The ferries in recent years have con- 


tributed markedly to the development of Sausalito 
and other communities in Marin County, and there 
has been a steadily increasing number of motor 
vehicles using the water route. The growing volume 
of this traffic has emphasised the limitations of the 





and it has been apparent for some time that 


ferries ; 


a bridge offered the only acceptable solution of the 
problem. Such a bridge would provide the most 
important link in a direct route extending from the 
Canadian border down to the northern boundary 
of Mexico. 

Since it received its name in 1847, an event which 
was followed two years later by the famous gold-rush 
era, San Francisco has become the second greatest 
seaport in the United States. Its population to-day 
is nearly 635,000. In the course of a year the port 
handles about 40,000,000 tons of water-borne cargo, 
and nearly 120 steamship lines make San Francisco 
a point of call. Despite its commercial, industrial, 
and social circumstances, San Francisco is still 
physically isolated by its position on the peninsula 
south of the Golden Gate. The bridge now being 
built across this celebrated waterway will materially 
alter this situation and prove a boon not only to 
San Francisco, but also to the countrysides of both 
peninsulas. Before 1919, the width of the Golden 
Gate, the depth of the fairway, and the assumed 
vast cost of a bridge capable of satisfying the naviga- 
tional requirements of the Government, deterred 
engineers from developing any scheme that was 
likely to prove acceptable. However, Mr. Joseph B. 
Strauss, bridge engineer, believed that a successful 
solution of the many-sided problem could be found, 
and from 1919 took an active part in winning popular 
support for the project. After making a preliminary 
investigation he advocated a span 4000ft. im length— 





a span more than twice as long as any then existing. 
Four years later, convinced that Mr. Strauss was 
correct in his conclusions, the California Legislature 
created the Bridge District that was to finance, 
construct, and operate the contemplated structure 
as a public toll bridge. The law creating the district 
was amended in some particulars two years later. 
The War Department approved the undertaking in 
December, 1924, and the authorisation was finally 
given for the project to be proceeded with as planned. 

A bridge over the Golden Gate was bound to 
affect some established interests. The Bridge District 
had, in fact, to face protracted litigation that was 
finally carried to the Supreme Court of the United 
States before the question was disposed of conclusively 
in favour of the advocates of the bridge. The costly 
battle in the courts delayed the incorporation of the 
Bridge District until December, 1928, and it was not 
until March, 1930, that the Supreme Court cleared 
the way for the execution of the scheme. There- 
after, the interested counties appointed directors, 
and the Board promptly invited proposals from the 
leading bridge engineers of the country. All told, 
eleven engineering firms were asked to submit pro- 
posals. On August 15th, 1929, the Board appointed 
Mr. Strauss chief engineer to carry out the accepted 
design, and Messrs. O. H. Ammann and Leon 3. 
Moisseiff, identified with the designing and building 
of the George Washington Bridge across the Hudson 
River, were appointed as consultants. Later, Pro- 
fessor Charles Derleth, Jr., Dean of the Engineering 
School of the University of California, also became a 
consultant. The design originally developed by Mr. 
Strauss was of the co-called cantilever-suspension 
type, which embodied the use of cables of only half 
the length normally required for an all-suspension 
bridge of a given length. Subsequent study led to 
the adoption of a true suspension type of structure 
and the abandonment of the cantilever feature. The 
ceremony of cutting the first sod took place on 
February 26th this year, and operations are now 
being actively pushed forward. 

The work in hand is the outcome of preliminary 
investigations authorised in 1929 after the Engineer- 
ing Board had inspected the proposed site and a 
field staff had been organised and specifications 
prepared covering requirements for diamond drilling 
to ascertain the substrata conditions existing at the 
sites of the projected piers and anchorages. The 
borings were made by the E. J. Longyear Exploration 
Company; of Minneapolis, and established the suffi- 
ciency of the rock strata for the loads that would 
be imposed upon them. Simultaneously with the 
making of the exploratory borings, final surveys were 
made, soundings were taken, the alignment of the 
bridge piers and anchorages and approaches were 
established, and the most favourable routes chosen 
for the approach roads. The immediate approaches 
on each side of the Golden Gate are on Government 
military reservations, and the bridge authorities have 
assumed the obligation of financing the rearrange- 
ment of fire-control stations and such other features 
of the defences as are to be disturbed by the bridge 
approaches. The approach roads through the military 
reservations were approved by the War Department 
in August, 1930, when the clearance of the bridge was 
finally fixed after hearings, during which shipping 
interests presented their views. The clearance 
agreed upon is 220ft. above mean high water at the 
centre of the span. The construction cost and main- 
tenance of the Golden Gate Bridge has been under- 
written by the Bridge District, which embraces the 
counties of Del Norte, Napa, Marin, Mendocino, San 
Francisco, and Sonoma. The bonds issued to cover 
the undertaking will mature in forty years from their 
date of issue, but can be retired in twenty-five years 
if the volume of traffic and the income from tolls so 
warrant—the tolls to be reduced from time to time 
when the revenue justifies such a course. Careful 
calculations by experts indicate that even in the first 
year of operation the income will be more than ample 
to meet current obligations. 

. It is not hard to understand why there should have 
been a goodly measure of popular unbelief that the 
Golden Gate Bridge could be built. The magnitude 
of the undertaking and the extraordinary dimensions 
essential to success were grounds for scepticism, 
especially when, bridges of more moderate proportions 
were pronounced by some experts to represent the 
longest that could be carried out by the suspension 
method. Able bridge engineers have been equally 
positive that the facts were quite to the contrary, 
and the Golden Gate Bridge, as now planned, is 
offered as proof that the designer, the metallurgist, 
the steel fabricator, the cable maker, and other struc- 
tural contributors have broadened the potentialities 
of bridge building. The clear span between the two 
main towers will, as indicated on our first engraving, 
be 4200ft., and the two side or approach spans will 
each have a length of 1125ft., making a combined 
length of 6450ft. At the centre of the span the 
clearance will be 220ft. at mean high water, and the 
average clearance for 4000ft. of the span will be 210ft. 
On the Marin County side of the Golden Gate, at 
Lime Point, the pier for the northern tower will rest 
upon rock lying but a few feet below water. The 
pier for the southern tower, on the San Francisco 
side of the waterway, will be placed 1000ft. offshore 
from Fort Point. The water at the site of this pier 





is 75ft. deep, and the pier foundation will be keyed 
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in rock excavated to an additional depth of 25ft. 
The pier foundation for the San Francisco tower will 
have, at the level of the rock, a cross section of 90ft. 
by 185ft., and will rise therefrom to an elevation of 
44ft. above the water at mean high tide. This pier 
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will weigh 130,000 tons. The Lime Point pier, which 
will also rise 44ft. above water, will be keyed to the 
rock at a depth of 20ft.; its cross section at the rock 
level will be 80ft. by 160ft.; and it will have a weight 
of 50,000 tons. These piers will be concrete mono- 
_liths with embedded reinforcing steel placed close to 
the surface. 

Because of the exposed position of the southern 
pier, which will be set in the sweep of heavy seas 
rolling in from the Pacific, the construction of that 
pier will present difficulties. The plan is to build a 
steel and concrete cofferdam that will be assembled 
in sections and set upon the rock. The initial section, 
having a base area of 30ft. by 40ft., will be located 
with precision, and the succeeding sections will be 
oriented from it, so as to form an elliptical cofferdam 
somewhat larger than the pier to be built within it. 
With the cofferdam completed, enough sand will be 
dumped into it to provide a level bed on which to 
land the pneumatic caisson which will be used in 
excavating the keyway in the rock for the pier footing. 
The cofferdam will rise 15ft. above the water, and will 
constitute a permanent bulwark for the protection 
of the pier against the impact of vessels that may get 
off their course in foggy weather. 

Each main tower will, as shown in our second 
engraving, be made up of two steel posts, consisting 
of a series of rectangular cells, decreasing in number 
from the bottom upward. The column sections 
increase from 3670 square inches at the top of the 
tower to 7192 square inches just above the base. 
The base of each twin column will have an area of 
12,226 square inches. The two columns are to be tied 
together by four sets of horizontal struts and diagonals 
above the roadway and by two sets below the road- 
way. The successive sections of the columns are 
staggered or inset as they mount, and this broken 
line is counted upon to increase the effect of height 
and lightness. The broken line is an innovation in 
bridge towers of notable height. More steel will be 
required in the structure of the two towers than was 
worked into the entire fabric of the Quebec Bridge. 
The present plan is to equip the so-called San Fran- 
cisco main tower with high-speed elevators that will 
serve a glazed observatory at the top of that tower ; 
and it is not unlikely that the tower will be sur- 
mounted by a regular United States lighthouse station 
which will take the place of the old-established light- 
house on Fort Point. The upper part of each main 
tower will be built of silicon steel, while the lower part 
will be constructed mainly of carbon steel. 

The two main cables will be 36}in. in diameter 
when compacted, and each cable will be made up of 
sixty-one strands, each composed of 452 wires, 0-2in. 
in diameter, making a total of 27,572 wires. The 
cable wires will be of steel, having a minimum tensile 
strength of 220,000 lb. per square inch. Each cable 
will be 7660ft. long between the anchorages. The 
cable sag at the centre of the span will be 475ft.;. and 
the load-supporting capacity of the two cables is 
estimated at 430,000,000 Ib., or 2-6 times the maxi- 
mum load. The live load is computed at 4000 Ib. per 
linear foot, and the lineal dead load at 22,000 lb. 
The pull on each cable at the anchorages will be 
63,000,000 lb., and the counteracting resistance 
offered by the anchorage blocks 126,000,000 lb. Each 
anchorage will be made up of twin three-tier anchor 
blocks, and each twin mass. of concrete will weigh 
64,000 tons and be partly embedded in rock. The 
cables will be hung 90ft. apart, a relatively narrow 
interval for a suspension bridge of such great length. 
The suspenders from the main cables sustaining the 
floor of the bridge will each have a diameter of 2fin. 
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GOLDEN GATE BRIDGE, SAN FRANCISCO 


depth of 8ft. The structure is designed to resist a 
wind pressure of 30]b. per square foot of exposed 
surface, and will be able to withstand a wind velocity 
in excess of 90 miles an hour. 

On the San Francisco side of the Golden Cate, 
where the approach is through the Presidio, the 
military reservation, there will be two viaducts, one 
of steel, 95ft. high and 1078ft. long, and the other of 
concrete, 2911ft. long. The steel arch over old Fort 
Point will have four arch ribs and a clear span of 
319ft., the height being 200ft. Adjoining the arch 
on the San Francisco side and the bridge end on the 
north side of the waterway will be curved steel 
viaducts 1650ft. long, with a maximum height of 
190ft. and with deck widths of 84ft. and 68ft. respec - 
tively. These viaducts will connect the bridge proper 
with the toll areas and the approach roads. Each toll 
terminal will have sixteen gateways and eight toll 
booths, and the approach roads will provide six 
lanes of traffic and have a total length from the Marina 
Gate in San Francisco to Waldo Point in Marin 
County, including the bridge, of 7 miles. There will 
be 723,000 square feet of concrete roadway and side- 
walk paving on the bridge itself, and 273,000 square 
feet in the Presidio steel viaduct. 

A total of 254,690 cubic yards of concrete will be 
placed in the piers and cable anchorages, and there 
will be a large additional volume of concrete in the 
approaches and the Presidio viaduct. Some 261,000 
cubic yards of excavation will be required for the 
piers and anchorages and for clearing away the rock 
beneath the span on the Marin. County side of the 
waterway. In preparing the sites for other parts of 
the structure it will be necessary to excavate an 
additional 250,000 cubic yards. The anchorages, with 
their towering concrete fascia walls and concrete 
pylons 250ft. in height, will constitute impressive 
architectural features and contribute to the imposing 
character of the whole undertaking. The intention is 
to place aerial beacons on top of the main towers ; 
the cables are to be outlined with lights for their 
entire length and the towers are to be illuminated by 
flood-lights. The bridge will be provided with its 
own telephone system, a fire and police telegraph 
system, and such other aids as may be necessary to 
proper administration. Beneath the deck there will 
be a travelling platform, motor driven, extending the 
full width of the bridge, which will be used for 
inspecting, painting, and otherwise maintaining that 
part of the structure. 

Actual operations up to the present time have been 
confined principally to clearing the site for the tower 
foundation on the Marin County side of the Golden 
Gate, and to execute essential preliminary work off- 
shore from the south side of the waterway in con- 
nection with the construction of the great cofferdam 
within which will be built the pier that is to support 
the southern tower of the structure. This tower is , 
to rise at a point about 1000ft. from the San Francisco 
shore, and to facilitate the transfer of materials, the 
movement of workmen, and the transmission of 
power, a trestle has been built reaching northward 
from the San Francisco shore for the prescribed 
distance. The supporting bents for this trestle rest 
upon piles driven into the subaqueous rock after 
that rock had been drilled and blasted by means of 
floating equipment. Rapid progress is now being 
made in drilling, blasting, and clearing away some of 
the under-water rock where the cofferdam or fender 
will be erected and where the enclosed tower pier will 
rise. 

Rock excavation for the pier of the Marin County 
tower has been completed and has involved no 
unusual engineering operations. The concrete for 
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this pier is being poured. The concrete is loaded from 
a waterside mixing plant and transported by mixer 
body trucks that deliver the concrete ready for 
placing. Concrete is also being poured at the rock 
excavation for the north cable anchorage. Unques- 
tionably the most difficult task ahead is that of con- 
structing the cofferdam for the San Francisco tower 
pier, and then sinking the foundation for that pier by 
a very large pneumatic caisson. The design for this 
caisson is not yet completed, and there is reason to 
believe that the caisson will differ in a number of out- 
standing particulars from any similar structure 
hitherto employed on bridge work. 

The Golden Gate Bridge will, so it is said, set a 
precedent in being the first structure of its kind to 
span the outer entrance to a major harbour opening 
directly upon an ocean. The contract cost, plus 
emergency interest and all other items—including 
expenditures for litigation not originally contem- 
plated—-will amount to 32,077,000 dollars, as against 
32,815,000 dollars, as estimated before the reception 
of bids. The undertaking is exceptional in that it 
will be carried out under a voluntary pledge on the 
part of the Directors of the Bridge District not to 
award contracts if the total of all such contracts is 
likely to exceed the authorised bond issue of 
35,000,000 dollars, the maximum fixed by the Bridge 
District. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE FATE OF WELL-KNOWN®STEAMSHIPS. 


Srr,-—I notice, on page 140 of your current issue, an 
article on “* The Fate of Well-known Steamships,” by 
Gerald Aylmer, and should like to point out a mistake 
therein in connection with the war service of the ‘“ Cam- 
pania.” 

This ship was not at Jutiand and the towage and rescue 
of the ship’s company of the “ Warrior ”’ was carried out 
by the seaplane carrier “ Engadine,’”’ on which I was 
serving at the time. The official Admiralty account of the 
action will confirm this statement. 

The “‘ Engadine,” which is owned by the Southern 
Railway Company, has, since the war, returned to her 
former service on the cross-Channel routes of the above 
company and carries in a prominent position a tablet 
recording her wartime career, including the above Jutland 
incident. H. G. Jones. 
London, August 11th. 


FREE VORTICES. 


Sir,—Referring to Mr. Bruce Ball’s valuable letter of 
June 30th, with the beautiful photographs showing how 
whirlpools in reservoirs caused by emptying are always 
clockwise in the southern hemisphere and anti-clockwise 
in the northern, I have not succeeded in seeing it as a 
gyroscopic effect. 

The whole reservoir has angular momentum due to the 
earth’s rotation, and this is not completely got rid of at 
any time during the emptying. Regarding the water as 
a series of concentric annuli, any one annulus shrinks and 
finally disappears at the outlet valve. But its angular 
momentum, at first involving almost zero circumferential 
velocity at a big radius, becomes a violent swirl at a small 
radius in spite of some loss due to water viscosity. 

Another way of viewing it is to note that any particle 
of water has a circumferential velocity along with the 
earth, plus its own radial velocity inwards towards the 
valve, and so moves in a spiral. 

Thus the natural direction of rotation of the vortex is 
decided. Once formed, it can keep rotating simply by the 
energy of the descent of the water. So if artificially 
started in the reverse direction it could continue. 

Urmston, August 14th. B. Hopkinson. 








OUTPUT OF PIG IRON AND STEEL. 


AccorRDING to the returns issued by the National 
Federation of Iron and Steel Manufacturers, there were 
sixty-nine furnaces in blast in this country at the end of 
July, four furnaces having been damped down because of 
the Scottish holidays, one furnace having gone out of 
operation, and two furnaces having commenced, during 
the month. The production of pig iron in July amounted 
to 343,900 tons, compared with 345,600 tons in June 
and 292,600 tons in July, 1932. The production includes 
89,800 tons of hematite, 159,400 tons of basic, 72,900 
tons of foundry, and 13,200 tons of forge pig iron. The 
output of steel ingots and castings in July amounted to 
567,500 tons, compared with 568,800 tons in June and 
438,400 tons in July, 1932. The following table shows 
the monthiy production of pig iron and steel ingots and 
castings since January, 1933 : 

Steel ingots 


Pig iron. and castings. 

Tons. Tons. 
January 286,600 444,400 
February 270,800 482,700 
March .. 332,200 577,700 
April 324,700 509,600 
May 339,900 599,600 
June 345,600 568,800 
July 343,900 567,500 
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VACUUM SMOKE-BOX CLEANSER AT WILLESDEN 


BELFAST, ENGINEERS 














Vacuum Smoke-box Cleanser. 


A PLANT, which is claimed to be the first of its kind, for 
the removal of ashes from locomotive smoke-boxes by 
air suction, has recently been completed at the Willesden 
depét of the London, Midland and Scottish Railway. 
It was manufactured and installed by Davidson and Co., 
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either of which is used according to whether the engine 
comes in in forward or reverse gear—see general arrange- 
ment, page 167. 

Suction nozzles of special non-choking design, and 
directed by hand as required, extract the ashes at the 
points to be cleansed. The material is then conveyed by 
means of pivoted pipes, having ball and socket joints, 
and supported on swivelling jibs, attached to suitable 





frames mounted alongside the track, to an air-tight 
receiver, of 1350 cubic 
feet (approximately 13 
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the subject of the accompanying illustrations. 

The plant is designed to deal with two engines at a time, 
and has a total capacity of 6 tons of ashes and soot per 
hour, or 1 cwt. per minute from each engine. There are 
four operating positions, two each on adjacent parallel 





tracks, and each position is served by two extraction pipes, 








THE ASH AND SOOT’ RECEIVER 


tons) capacity, in which 

relimin separation 
of the ash from the con- 
veying air is carried out. 
In designing the flexible 
conveyance lines, and 
particularly in reference 
to the bends required to 
alter the direction of 
flow, care has been taken 
to reduce the rate of 
wear caused by the 
erosive character of the 
material, to a degree 
which will make renewals 
necessary at only reason- 
able intervals. Further- 
more, the bends have 
been so designed that 
those portions most sub- 
jected to erosion are 
readily and conveniently 
replaced. The conveying 


stream, after passage 
through the _ receiver, 
where it has been 


partially relieved of 
matter in suspension, 
passes into the volute of 
a Davidson “D” type 
centrifugal dust collec- 
tor, whence it emerges 
in an almost dust-free 
condition. Leaving the 
centrifugal collector, the 
air is treated in an air 
washer to remove the 
last traces of suspended 
matter. The watersprays 
within the washer are 
brought into action auto- 
matically by means of 
vacuum-operated valves, 
when the plant is set to 
work, and the dirty water 
is discharged continu- 
ously by means of a 
barometric pipe. The 
ashes contained in the 
receiver and recovered 
from the dust collector, 
whence they pass into 
a separate compartment 
in the main receiver, are 
finally discharged by a 
vertical chute into 
wagons run underneath 
the receiver, through 





Ltd., of the Sirocco Engineering Works, Belfast, and is|a chain-controlled discharge valve and flexible hose. 


The installation operates at a pressure of about 5 Ib. 
per square inch below that of the atmosphere. This 
pressure is set up and maintained by a vacuum exhauster 
of the vertical double-acting, single-cylinder reciprocating 
type, connected on the outlet side of the air washer. 
The exhauster, driven by means of Vee ropes from an 
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electric motor, is equipped with spring-loaded valves 
entirely automatic in action. No direct contact between 
the piston and the cylinder wall occurs, so that wear of 
these parts is practically eliminated. 

The installation is carried on a girder structure, situated 
between two parallel tracks leading to the ashpits. 
The motor-driven exhauster is housed at the base in close 
proximity. The equipment is started up automatically 
and controlled from any of four push-button stations, 
conveniently placed. 

Since the installation has been put into regular service, 
no manual handling of smoke-box ash is necessary from 
the time the locomotives arrive until the extracted material 
is carried away in wagons. ‘Time and labour are sub- 
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and to combine the advantages of the welding transformer 
and dynamo used for A.C. and D.C. work respectively. 
Hot-cathode rectifying tubes as manufactured at the 
Philips works since 1924 are employed, and the varia- 
tions of the working conditions caused by movements 
of the operator and the continuous dripping of molten 
metal are said to be met much more rapidly than usual. 
As the rectifier is devoid of exciting circuits and magnetic 
parts, its response to these changes is not delayed, and the 
surges in the positive and negative sense caused by slow 
adaptation to varying conditions, and leading to 
sputtering, sticking, and breaking of the arc, are absent. 

An oscillogram sent to us relating to a welding dynamo 





shows that when changing over from no load to short 
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as compared with 70-90 volts with the welding dynamo. 
The heavy current surge which oscillograms show to occur 
a moment after striking the arc provided by a dynamo 
has the undesirable effect of producing a tendency for 
the electrode to stick. As in the case of spot welding, a 
certain current density is necessary to weld the electrode 
and work together, and with welding dynamos in which 
the current surge is excessive, considerable sticking is 
said to be experienced. With the rectifier, on the other 
hand, the trouble is absent, and the work of welding is 
made easier and less tiring. The quality of the work is 
also said to be improved. 

The effort needed to maintain the arc when welding 





with a static transformer alone is claimed to be unnecessary 
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GENERAL ARRANGEMENT OF VACUUM SMOKE-BOX CLEANSING PLANT AT WILLESDEN DEPOT, L.M.S RAILWAY 


stantially reduced, while at the same time the presence 
of clouds of floating dust, formerly a source of annoyance 
and irritation, is eliminated. No wastage of ashes in the 
vicinity of the yard occurs, and maximum recovery of 
this material in the dry state, when it possesses a not 
inconsiderable calorific value, can be made for the purpose 
of firing various stand-by plants. Furthermore, very 
thorough cleansing is effected, which assists in the detec- 
tion of latent defects. 








A Rectifier Welding Set. 


An are welding set consisting of a static transformer 
with rectifying tubes on the secondary side to convert 
the A.C. supply into D.C., has been introduced by Philips 
Industrial, of 145, Charing Cross-road, W.C.2. Apart 





from the fact that the only moving part of the apparatus 
isa Small cooling fan, the set is claimed to be very efficient 


circuit, a surge current occurred four times as heavy as 
the normal short circuit current, and that the duration 
of the surge was 5 cycles. A corresponding oscillogram 
for the rectifier shows that the surge current did not 
exceed 44 per cent. of the normal short circuit current, 
and that its duration was less than one cycle. Two other 
oscillograms illustrate the change over from no load to 
short circuit, and vice versé when working with a dynamo 
and rectifier respectively. In the former case, after the 
short circuit had been released, the current decreased 
far below the full load value and only attained its proper 
value after a period corresponding to 10 cycles. The 
oscillogram for the rectifier, on the other hand, shows that 
the current was immediately adjusted without falling 
below the full load value. 

With the welding dynamo, the designers of the new 
apparatus explain, the danger of the current becoming 
too small and of the are breaking, occurs every time a 
drop of metal connects the electrode with the work, but 
with the rectifier this does not happen, and it is possible 
to operate the rectifier with a no-load pressure of 50 volts 
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FiGs. 1 AND 2—RECTIFIER 





WELDING SET 





with this new rectifier welding set. Difficult work, such 
as that of welding tin sheets less than jin. thick, welding 
overhead and that of joining different kinds of steel 
together, is simplified. Although at first sight it may 
appear undesirable to use glass rectifier tubes in apparatus 
that may be subjected to rough usage and which has to 
be wheeled from place to place, the possibility of the tubes 
being broken is very remote, as they are mounted in spring 
suspensions. The tubes are guaranteed to serve for 
300,000 ampére-hours, corresponding to a consumption 
of electrode material of at least 3 tons. If 1 lb. of electrode 
material is used hourly for eight consecutive hours per 
day, the life of the tubes is from two to three years, 
but, generally speaking, the working hours are less and 
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Fic. 3—RECTIFIER CONNECTIONS 


the cost. of replacing tubes is not by any means a serious 
item. The pressure drop is said to be only 6 volts and the 
efficiency of the apparatus is higher than that of a welding 
dynamo, especially at light loads. 

The complete set is shown in Figs. 1 and 2, whilst Fig. 3 
is a diagram of connections, in which T is the 3~6-phase 
transformer, R an adjustable choke coil, G the filament 
current transformer, U the under-voltage circuit breaker, 
and L the rectifying tubes. The use of a three-phase 
transformer ensures that the phases of the supply system 
are equally loaded. Other advantages claimed for the 
apparatus, apart from those mentioned, are that the 
no-load voltage is low, accurate regulation is obtained by 
means of the control knobs, the initial and maintenance 
costs are low, and, owing to the small weight of the set, 
it is easily moved from place to place. 
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Railway Axle-box Planing Machine. 


THE machine illustrated herewith is the latest type of 
Butler axle-box planer manufactured by the Butler 
Machine Tool Company, Ltd., of Halifax. 

The drive is by belt to a friction clutch pulley, through a 
six-speed gear-box to the single helical stroke wheel, 
which is of cast steel and accurately balanced. The stroke 
block is of forged steel machined from the solid and sup- 
ports a large phosphor-bronze die. An extra outer bearing 
is fitted, which, in conjunction with a main bearing of 
increased size, effectually stops any tendency of the stroke 


the feed motion are lubricated from a “ one-shot ” pump, 

The controls have been grouped as closely as possible 
to the working position and duplicated where necessary. 
The gear change levers are easy to operate in conjunction 
with a duplicate starting lever, while the available cycles 
are shown on a chromium-plated and erigraved speed plate. 
A clutch control lever is fitted at the front and the rear of 
the machine and also at the back, the clutch incorporating 
a quick-acting brake for stopping the table instantly in 
any desired position. The tool-boxes have standard planer 
type clapper boxes fitted with substantial thrust faces 





underneath; they are accurately balanced for easy 
adjustment. f 
The automatic feed is operated from a slotted disc 

















THE BUTLER 24-IN. 


wheel to twist under the cut. One important feature of the 
drive is the Butler patented trunnion mounted link, which 
is responsible for an increase in the working speed of the 
machine estimated at 25 per cent. Instead of the usual 
small pivot at the bottom of the link, a large diameter 
trunnion, as shown in the second engraving, acts as a 
pivot and also has a large hole bored across its axis. The 
link, which is of cast steel, has a round shank at the lower 
end, which is a sliding fit in this cross hole, thus allowing 
the upper end to follow a straight line and be attached 
directly to the table. By this means the usual connecting- 
rod between the link and the table is avoided and two 
troublesome pin joints are eliminated. The link itself is 




















TABLE AND LINK 


suspended freely from the table instead of being poised 
on @ small pivot, and as the trunnion mounting is not con- 
strained sideways it is free to find its own centre and is 
not subjected to twisting forces. There is no tendency, it 
is claimed, for the table, which is undergibbed, to try to 
jump out of the vees owing to the high speed of reversal, 
since all the shock is absorbed in the trunnion mounting. 

The whole of the machine is automatically lubricated 
throughout, a gear pump being mounted in the base 
from which filtered oil is forced to the gear-boxes, to the 
bed slides, and to all parts of the drive. Surplus oil from 
the vee slides caught in full- depth troughs at each end of 
the -bed is filtered and returned to the sump in which the 
trunnion bearings are submerged. Oil is pumped up to 


Armstrong, Whitworth and Co. 
Thames House, London, and Scotswood Works, New- 
castle-upon-Tyne, for branch line services. 
fully described and illustrated in THE ENGINEER of 


STROKE AXLE-BOxX PLANER 


through a reversible ratchet motion and the contrcls are 
duplicated on each side. Horizontal or vertical feed to a 
tool-box is engaged by a clutch at the top of the upright 
and one or both of the tool-boxes can be fed automatically 
or adjusted by hand from the large hand wheel at each end 
of the cross rail. Each tool-box can be independently 
adjusted horizontally from the hand wheels on the tool- 
boxes, the feed screws being fitted with micrometer collars. 
An additional vertical adjustment with micrometer setting 
is fitted at the bottom of each upright so that the operator 
can make his final adjustment in full view of the work 
instead of having to reach up to the hand wheel on the 
cross rail. The hand wheels are of tubular steel, enamel 
finished, and are very light and easy to operate, while 
both horizontal and vertical feed screws are fitted with 
double nuts. 

Adjustable vertical stops are provided for both tool- 
boxes, provision being made on each for the use of depth 
gauges for the horizontal feed. There is an additional 
adjustable micrometer setting on the front tool-box, so 
that both tool-boxes can be wound in together after the 
roughing cut for the extra few thousandths of an inch 
required on re-lined axle-boxes. 








Oil-Electric Rail-bus Results. 


In a Journal note last week we gave brief particulars of 
the recent demonstration trial between King’s Cross and 
Hertford North, of the new streamlined light 95 B.H.P. 





ment of Messrs. Armstrong, Whitworth, we sre now able 
to give complete figures for the run from Neweastle to 
King’s Cross on Sunday, July 30th and the complete figures, 
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KING'S CROSS- HERTFORD _PROFILE 
demonstration runs from King’s Cross to Hertford North 


made on Wednesday and Thursday, August 2nd and 3rd. 


Newcastle to King’s Cross, Sunday, July 30th, 1933. 


Actual running time, Newcastle to ne 8 Cross. 5h. 58 min. 
Number of stops and signal checks. : f ; Eight 
Distance, Newcastle to Ring’ s Cross 268 miles 
Average speed ie ae 44-9m.p.h. 
Fuel consumption 33} gallons 
Miles per gallon. 8-06 
Cost per mile for fuel (at 44d. per gallon) 0-56 
Lubricating oil consumption .. ¢ gallon 
Cost... Is. 104d. 
Miles per gallon 350 ‘3 


Cost per mile 0-08d. 


King’s Cross to Hertford North, Wednesday, August 2nd, 1933. 


These runs were made express in both directions except for 
one stop at Bayford Station for 2 min. and 14 min. lost due to u 
signal check at Belle Isle on the return journey. The rail-bus 
arrived on time at King’s Cross. 


Time allowed on the outward journey .. 36 min. 

Time taken 30 min. 

Distance, King’ sC Tross- Hertford North 19} miles 
% 39 miles 


Total distance of double run .. 
Fuel consumption is 


4-2 gallons 
Miles per gallon 9-3 


Cost per mile 0- 485d. 
Maximum speed attained on outward journey y 58 m.p.h. 
Maximum speed attained on inward journey . 60 m.p.h. 
King’s Cross to Hertford North, Thursday, August 3rd, 1933. 

Outward journey express, inward journey three station stops 
made. 

Outward journey : Time allowed 36 min. 
Time taken 30 min. 
Inward journey: Time allowed 37 min. 
Time taken 34 min. 
Fuel consumption Pte 5-45 galls. 
Miles per gallon 7-15 
Cost per mile 0- 63d. 








Three Cubic Yard Electric Navvy. 


WE have more than once had occasion to refer to the 
excavators made by Ruston-Bucyrus, Ltd., of Lincoln, 
but in view of the fact that Stewarts and Lloyds, Ltd., 
have just ordered their fifteenth Ruston-Bucyrus exca- 
vator, we think that the following notes on this latest 
machine are of interest. 

It is a 100-B electric quarry shovel, with 3 cubic yard 
bucket, and is of the full revolving type operated by Ward- 
Leonard (variable voltage) direect-current control. It has 
been specially designed and constructed for mines and 
quarries and other heavy excavating projects. It is 
fast and economical to operate and very rugged in con- 
struction. The weight of the front end machinery has been 
kept to a minimum, so that less counterbalance is required 
at the rear end, resulting in a very fast swinging shovel, 
and consequently higher output. The base is a single steel 
casting of simple design, which combines strength without 
excess weight, and it is supported on two heavy side girders 
which form the frame for the caterpillar rollers and 
tumblers. The revolving frame is built up in two parts, 
the front one being a heavy steel casting which forms a 
rigid base for the machinery, and the rear one is a fabri- 





oil-electric rail-bus, which has been designed by Sir W. G. 
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L-ELecTRiIcC RAIL-Bus 


boom is of the standard Ruston-Bucyrus box girder type, 
which is the lightest and strongest shape to resist the 
complicated twisting and bending stresses to which a boom 
is subjected. It helps to relieve the swing machinery of 
excessive loads, and thus increases the operating speed. 




















Aue. 18, 1933 


THE ENGINEER 


169 








Lt carries the boom machinery and shipper shaft, the latter 
carrying the pinions for the two outside bucket arms which 
support the bucket. The bucket is made in two parts, the 
front of manganese steel and the back of cast steel. The 
special shape, which has been developed for rock work, 
enables the bucket to fill easily and ensures free dumping. 
The digging, swing, and thrusting motions are each driven 
by separate direct-current motors. Complete speed and 
torque control of the three separate motors is obtained 
by varying the field current of the generators. The full 
Ward-Leonard direct-current control, with separately 
excited shunt-wound motors, eliminates the necessity for 
brakes and clutches in the operation cycle, and gives the 
operator a perfect control over the bucket during all parts 
of the cycle. All digging motions are controlled by three 
small, easy working controllers. Every advantage is 
taken of the characteristics of the electric motors to simplify 
operation, and to reduce the attention necessary to the 
machinery. The caterpillar mounting is simple, and 
has no exposed gears close to the ground to pick up mud 
and small rocks and cause trouble. The traction belts are 
simply adjusted, since the two take-up tumblers are 
mounted on a heavy axle which slides in the caterpillar 
side frame castings, and is adjusted by bolts in tension. 








The “Lynx” Motor Saw. 


THE chain saw illustrated by the accompanying engrav- 
ing has been brought to our notice by John T. Pickles, 
Upper Mytholm, Hebden Bridge, Yorks. It is made in 
several sizes, the largest of which—60in.—weighs 75 lb., 





external illumination impossible or difficult. The 
‘“* Luminex ” magnifier overcomes these troubles. What- 
ever may be the nature of the external illumination, even 
although it be completely absent, the bulb, ground glass, 
and parabolic reflector direct a bright spot of light down- 
wards on to the object over which the lower end of the 
reflector is placed and enable the examination to be made 
with ease and comfort and—an important point—under 
the same conditions of illumination at all times. The fixed 
focus model is useful if the object examined does not 
extend materially above or below the plane of the reflector 
mouth. Ifit extends in either direction the focussing 
model permits it to be examined at any cross-sectional 
level. 

In conjunction with the magnifier a scale may be 
inserted in the optical system to permit the object 
examined to be measured. The scale may be either in 
inches divided to two-hundredths of an inch or in milli- 
metres divided to tenths of a millimetre, or alternatively 
the graticule may be marked all over in } mm., $ mm., or 
1 mm. squares. Another application consists of the use of 
the magnifier as a linen prover—that is to say, as a device 
for counting the number of threads to the inch in a textile 
material. For this purpose an aperture plate is provided 
for insertion in the optical field. This plate provides 
dimensions of jin., }in., and 37/200in. To facilitate count- 
ing the number of threads visible within the limits of these 
dimensions a hcle is provided in the reflector through which 
a needle can be inserted. In another form the magnifier 
is supplied for examining transparent objects, such as a 
cinematograph film. This form is provided with a scale 
reading to one-two-hundredth of an inch and permits 
accurate measurements to be made of the perforations, the 
frequencies recorded on the sound tracks, and so forth. 
In yet another form the simple magnifying lens is replaced 




















PETROL - ENGINE DRIVEN CHAIN SAW 


and is suitable for operation by two men. The design, 
it will be seen, is compact. The continuous narrow 
width linksaw, which, it is claimed, is easily sharpened, 
runs in a convex steel guide track. The saw is driven 
at the required high speed by an air-cooled, two-stroke 
petrol engine. A }-gallon tank for the fuel is also carried. 
Being driven by a petrol engine the device has an almost 
unlimited range and may be taken to places in forests 
where electrical or air-driven saws could not be used. 
The saw is capable of work of all kinds, such as tree- 
felling, log-cross-cutting, squaring and pit-sawing. It 
may also be used for such work as cutting off piles to 
required lengths after driving for constructional work. 
It is claimed that improvements have been made to the 
chain saw so that the cutting waste is no more than that 
of a circular saw. 








The Luminex Magnifier. 


Tne ‘ Luminex”’ magnifier illustrated herewith is a 
simple yet valuable combination of an electric torch with 
an optical magnifying system, which has been produced by 
R. and J. Beck, Ltd., 69, Mortimer-street, London, W.1. 
The handle of the device consists of an electric torch of 
the fountain pen type and contains a battery and bulb. 
The “cap” comprises a short cylindrical portion con- 
taining a ground glass diffuser and, at right angles thereto, 
a truncated paraboloid, the internal surface of which 
reflects the light emitted by the bulb downwards on to 
whatever surface the larger end of the paraboloid may be 
placed upon. The smaller or upper end of the paraboloid 
carries a magnifying lens which may either be fixed or 
adjustable for focus. The magnification ratio of the lens 





by a compound microscope giving a magnification ratio 
of 40 to 1. A graduated scale in the eyepiece can be set 
in either of two positions. In one the scale reads to 
one one-thousandth of an inch. In the other it reads to 
1/50mm. Among other applications of this ‘‘ Luminex ” 
microscope its employment for measuring the diameter of 
Brinell hardness test impressions is an cbvious and useful 
one. 

In our own work we have already found the standard 
pattern of ‘ Luminex’’ magnifier very valuable for 
examining fine details in photographs. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 
Churchill Water Supply. 


In the construction work at Port Churchill, the 
Hudson Bay railway terminus, the provision of a water 
supply for the locomotives, ships, and camps in general 
has been quite a difficult matter. The peninsula on which 
the works are built consists of a narrow area of land 
jutting out into Hudson Bay. In this area there are no 
creeks of any size, and such as there are freeze solid on 
the advent of winter. The ground underneath the blanket 
of moss-covered country is perpetually frozen to great 
depths. The plan which has been adopted and is now 
nearly complete consists of the provision of a reservoir 
excavated in the earth with a capacity of about 17,000,000 
gallons, situated at Grassy Slough, about 34 miles from 
the dock. At this reservoir a pumping station and tank 
have been provided. From this station a 10in. wrought 
iron pipe is carried across the country to another tank 
situated within the townsite of Churchill, and again, an 





“Tre Encinecer” 


THE LUMINEX 


is 10 to 1. The device is designed for examining small 
objects, cracks, spots, textile materials, and for many 
other applications in engineering, manufacturing, medical, 
and other work. As compared with an ordinary magnify- 
ing lens, its outstanding virtue is the fact that it is inde- 
pendent of any external source of illumination. In many 
instances the use of a simple magnifying lens is rendered 
unsatisfactory because the light falling upon the object to 
be examined is cut off or reduced by the lens itself or the 
head or hand of the observer. In other instances the object 
to be examined may be in some position which renders its 





MAGNIFIER } 


8in. pipe leads from this point to the railway water tank 
and also to the elevator and dock. This reservoir and 
pipe line may become a part of a scheme to obtain water 
from the Churchill River if such should ever be required. 
The pipe line as laid out and now nearly complete is 
held true to gradient by a series of piles driven 6ft. to 8ft. 
into the frozen ground. It-is covered with moss in a way 
that should prevent it-from freezing if a steady supply of 
water is required throughout the winter. It is given 
such slopes as will enable it to be drained quickly if a 
steady supply is not required, and the communities’ 





needs can be met by the use of stored ice as at present. 
The pipe line being covered with moss, will, in winter, 
acquire the general temperature of the perpetually frozen 
soil beneath, which is about 24 deg. or 25 deg. Fah. As 
a consequence, before the pipe line can be placed in com- 
mission at the beginning of the summer season, if pre- 
viously drained for the winter, it will have to be warmed 
up by the use of a brine or solution of some kind because 
fresh water, if introduced, would immediately solidify 
in the pipe line. The tank and pumps at the several 
stations are laid out with a view to moving this briny 
liquid backwards and forwards until the pipe has been 
heated sufficiently to carry fresh water. The reservoir 
has been excavated to a depth of about 20ft., which wil! 
prevent freezing to the bottom in winter. The reservoir 
now intercepts the drainage of about 24 square miles, 
and this intercepting area can be increased to 10 square 
miles without great expense. The capacity of the pipe 
line is about 250,000 gallons per day. 


Magnesian Products Industry. 


Recent work of the National Research Council 
of Canada has effected the rehabilitation of the magnesian 
products industry of the province of Quebec. As a 
result of investigations undertaken by the Council, 
production has more than quadrupled. Markets have 
not only been recovered in Canada, but have been secured 
in the United States and Europe as well. A recent result 
of the investigations is the development of a process for 
making refractory brick. Patents have been obtained 
in various countries and commercial manufacture is now 
being undertaken. The magnesian products investigation 
commenced under the auspices of an Associate Committee 
of the Council. With financial sssistance from the industry, 
it has been continued in the National Research Labora- 
tories. A mass of raw material of very little value has 
been changed into an exceedingly valuable property. 


Domestic Coal for Coking Plants. 


Until recently the coke produced in Canada was 
made exclusively from imported bituminous coals. This 
caused Canadian bituminous coal operators no litile 
concern, and as an outcome the Department of Mines 
undertook to carry out extensive tests, in its fuel research 
laboratories, on coals from both Eastern and Western 
Canada. A single horizontal coke oven of a commercial 
size was erected for the purpose, and the coals were coked 
alone, and blended both with Canadian and with foreign 
coals. Efforts were then made to interest operators of 
coking plants in proximity to suitable bituminous coal 
supplies in a greater utilisation of these coals, with the 
result that several tests were made in commercial plants, 
which proved beyond doubt the suitability of Canadian 
coal for the production of a satisfactory coke. At present 
a number of plants are using Canadian coal exclusively 
for the production of gas and coke, while others, operating 
under more difficult conditions, are using proportions 
varying from 35 to 50 per cent. 


Water Tunnel Completed. 


THE new million-dollar Lions Gate tunnel at 
Vancouver is now in operation, supplying water to the 
city from the Capilano River. The new link in Greater 
Vancouver’s water system replaced six old pipes under 
the First Narrows. The old water mains under the 
Narrows have been in service for periods ranging from 
twenty to forty years, and have been a frequent cause 
of trouble because of breaks and leaks of one kind or 
another. This source of trouble will be eliminated from 
the new system, for the tunnel is driven through solid 
rock 400ft. beneath the surface of the water at the harbour 
entrance. The pressure tunnel is designed for an ultimate 
capacity of 200,000,000 gallons per day, but this supply 
will not be available until such time as the population 
of the area served warrants the installation of additional 
pipes on the north and south shores, and the construction 
of a dam at Second Canyon to add to the capacity of the 
Capilano watershed. 








THE IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute 
will be held in Sheffield on Tuesday to Friday, September 
12th to 15th, 1933. The sessions for the discussion of the 
papers will be held in the Mappin Hall of the University 
of Sheffield, St. George’s-square, at 10 «.m. each day. 
The following is a complete list of papers to be submitted 
for discussion at the meeting :— 

‘“* Fifth Report on the Heterogeneity of Steel Ingots,” 
by the Joint Committee of the Iron and Steel Institute 
and the National Federation of Iron and Steel Manufac- 
turers; “The Effect of Tin as an Impurity in Mild 
Steel,’ Professor J. H. Andrew and Mr. J. B. Peile ; 
‘* Notes on the Utilisation of Blast-furnace Gas,” Mr. 
W. B. Baxter; ‘‘ Heat Conservation at the Normandy 
Park Steel Works, Scunthorpe,” Mr. W. J. Brooke ; 
‘“The Influence of Beryllium on Steel,” Mr. J. H. S. 
Dickenson and Dr. W. H. Hatfield; ‘The Thermal 
Conductivity of Wrought Iron, Steel, Malleable Cast 
Iron, and Cast Iron,’ Dr. J. W. Donaldson; “ Alloys 
of Iron Research: Part XI., The Constitution of the 
Alloys of Iron and Manganese,”” Dr. Marie L. V. Gayler ; 
‘Some Experiments on the Resistance to Wear of 
Nitrogen-hardened Cast Iron,” Mr. J. E. Hurst; “ The 
Effect on Various Steels of Hydrogen at High Pressures 
and Temperatures,’’ Dr. N. P. Inglis and Mr. W. Andrews ; 
“A Coke-fired Reheating Furnace,” Mr. F. Lloyd and 
Professor R. V. Wheeler; “Improving the Coking 
Performance of Weakly Caking Coals,” Mr. R. A. Mott 
and Professor R. V. Wheeler; ‘‘ Some Properties of Cold 
Worked Sorbitic and Austenitic Alloy Steel Wire,” Mr. 
S. H. Rees; ‘‘ Some Factors Leading to Greater Produc- 
tion from a Steel Furnace,’ Mr. A. Robinson; ‘“‘ The 
Effects of Pickling on the Properties of Carbon Steels,” 
Mr. I. G. Slater; ‘‘ A Note on the Effect of a Backward 
Pull upon the Tension Required to Draw Wire,” Professor 
F. C. Thompson ; “ A Method for the Electrolytic Extrac- 
tion of Slag from Iron and Carbon Steel,” Mr. R. Treje 
and Professor C. Benedicks. 

Various visits to works and social functions have been 
arranged to take place during the meeting. 
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A Ballast Pit Ropeway and Excavator. 


a 


N the occasion of a recent visit to the Leeds district, we 
( examined an interesting ballast pit, some of the equip- 
ment of which is illustrated herewith and on page 162. 
It is that of the Stanley Ferry Gravel Company, 
which is associated with Harold Arnold and Son, Ltd., 
the contractors of Doncaster and Leeds, and is a few miles 
out of Wakefield. 

The deposit of gravel is, strangely, in high ground, 
nearly at the top of the hills, and is attributed to glacial 
origin. It is of a good, gritty character, with very little 
toud in it, and makes an excellent aggregate for concrete. 
The site is near the Leeds-Wakefield main road, but is 
on the opposite side of the canal, so it was necessary to 
install a ropeway to bring the material from the pit to 
the loading station for dispatch by road. 

The actual digging is effected by a Sauerman t 
excavator, made by Mr. E. F. Sargeant, of Skelton, Yorks, 
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Fic. 4—EXCAVATOR TOWER 
of which we give some illustrations. The system of 
excavation is by means of a drag bucket, which is 
suspended from a track rope commanding the pit. This 
rope is carried at one end by a tall tower—see Fig. 4— 
and at the other end is made fast to an anchorage near 
ground level. This anchorage takes the form of a dwarf, 
wooden frame, which is held down to a bridle cable 
stretched across the back of the pit. The frame can be 
moved along this cable and in this way enables the 
excavator to work over a sector-shaped piece of ground. 








Fics. 5 & 6—-DRAG BUCKET 


The object of raising the cable at one end oa the tall 
tower is to give it a slope which will ensure the return 
journey of the bucket under gravity and thus eliminate 
the complication of a pull-back rope. As a consequence, 
there are only two working ropes, the track, or carrying 
rope, and the hauling rope. There are, of course, however, 
the guys for the mast. The arrangement has the added 
advantage that the gravel is delivered at such a height 
that its subsequent transport can also be effected by 
gravity. 

The digging drag bucket is well shown in Figs. 5 and 6. 
It will be seen that it is of the type which both digs and 
discharges at the front, so that it has no moving parts, 





such as doors and latches, which would wear in the 
arduous conditions of digging wet gravel. The bucket 
is suspended from the carrier trolley by a bale and chains, 
and starts digging in the position shown in Figs. 5 and 6. 

When it has been hauled up to the mast, it is up-ended 
to tip its contents out into the overhead hopper, by an 
ingenious reeving of the chain slings. 

The bucket is suspended from the carrier by a hanging 
chain attached to the front and back of the bucket, and 
suspended by a sheave on the carrier ; in addition to this 
hanging chain there is a dumping chain attached to the 
back of the bucket, which passes forward over rollers 
on the carrier, round a block attached to the pulling rope, 
and then upwards to a small jockey pulley riding on the 
track cable. A stop button is placed on the track cable, 
and when the jockey pulley comes in contact with this, 
the dumping chain is wound in under the forward motion 
of the bucket, thus up-ending the bucket. By means of a 
suitable arrangement of all the parts, the bucket can be 
made to pour out its contents gently into the hopper, or 
to discharge its load suddenly, thus making it suitable for 
gravel or sticky clay. 


In the digging operation the bucket has, naturally, 





In the first place it has been put in for what might be 
described as a temporary job—that is to say, the life of 
the ballast pit. It has to differentiate in its delivery 
between the various grades of material supplied by the 
screening plant, and it has to cross the canal at a height 
suitable for navigational purposes. 

As to the span of the ropeway crossing—see Fig. 3— 
there is, of course, little to be said ; it is a matter of 175ft. 
But the authorities stipulated against any possibility of 
loose material falling on to people passing along the canal 
way. It was, consequently, necessary to suspend a 
stretch of wire netting over the crossing—at one time it 
was suggested that the crossing should be fully boarded 
over. However, the netting was accepted and we noticed 
that practically nothing had been spilled from the ropeway 
buckets that would have caused damage below. This 
protection is carried by a pair of ropes, as is shown in 
Fig. 3, and includes a walkway, and we were surprised, 
on the occasion of our visit, that in spite of the boisterous 
weather, the crossing of the bridge was reasonably com- 
fortable. It has no ostensible wind bracing, but we 
imagine that the netting must serve that purpose. 

The method of separating the different grades of ballast 
at the delivery station is as follows. At the top of the 
bucket hanger there is a trigger which can be set in any 
one of five different vertical positions. The spindle of 
the trigger is connected with the catch that holds the 
bucket in the loaded position in the bale by means of a 
Bowden wire. A Bowden wire is used as connection on 
account of the varying position of the spindle, and the 
slack is taken up in aloop. At the off loading station there 





FiG. 7- CABLEWAY SUSPENSION BRIDGE 


to be lowered on to the ground, and this is effected by 
slacking-off on the carrying rope, so that the bottom of 
the catenary comes down to the desired level. Incident- 
ally, it should be pointed out that the cable cannot be 
stretched out so taut that even with the full load in the 
bucket it can be overstressed. 

The manipulation of the cable is effected by a purchase 
at the masthead, which is plainly shown in Fig. 4. The 
rope of this purchase is taken down to a nearby cabin, 
where there is a double-drum winch driven by an electric 
motor. The motor is of 100 horse-power and takes 
current from the local mains at 6600 volts. It is connected 
with the two rope drums by means of gearing and clutches, 
which are under the control of a man who has full view 
of the site. 

The cycle of operation is as follows. Supposing that 
the bucket has just been brought in and has tipped its 
contents into the overhead hopper, the brake of the front 
drum—that of the hauling ropes—is released and the 
bucket runs back down to the digging place. The brake 
of the other drum, controlling the tackle of the track rope, 
is then released so as to allow the bucket to fall on to the 
bottom. Hauling in is then started until the bucket is 
filled, which can be decided by the driver either by 
looking over the site, or by studying the motor ammeter. 
This digging is done at a comparatly slow rope speed. 
When the bucket has been filled, the carrying rope is 
taughtened up to raise it out of the excavation, and the 
bucket is hauled in at a high speed, to be tipped into the 
hopper as already described. The whole cycle, which 
may extend over a distance of 750ft., occupies about 24 
minutes. Careful tests made with the ammeter at the 
pit show that the energy consumption per ton of 
material dug is below 1 horse-power hour, and the power 
curve constructed from a priori considerations agrees 
remarkably closely with the ammeter readings, the only 
uncertain feature of the power consumption being that 
required during the actual digging process, which naturally 
varies with the nature of the material. As, however, 
the time occupied in actual digging is but a very small 
fraction of the total cycle, this variation of the power 
caused by digging hardly affects the average energy 
consumption. 

‘The gravel conting down the shoot from the overhead 
hopper on the excavator mast runs into a lower hopper, 
which feeds a belt conveyor delivering to the screening 
plant—see Fig. 1, page 162. 

In the overhead part of this plant there are two 
revolving washing screens in which the gravel is 
graded, with a copious supply of water, into five grades 
ranging from large “ stuff” of about 2$in. mesh, down 
to fine sand. Anything beyond the largest size drops 
down to a crusher, which is continuously running, is 
broken up, and is returned to the main feed conveyor, 
about half-way along its length. 

At the screening station there are bins corresponding 
with the several grades into which the ballast has been 
classified, and from each of these there is a separate outlet 
to the on-loading station of the ropeway. 

The ropeway, which was installed by the British 
Ropeway Engineering Company, Ltd., of 14, High Holborn, 
London, W.C.1, is interesting from several points of view. 





are tappets fixed on the carrying cable at appropriate 
positions, that catch the triggers, or pass them, according 
to the original setting of the trigger on the spindle. Thus, 
for instance, if the dispatcher knows that there is a demand 
for, say, }in. stuff, he stops the buckets opposite the shoot 
of the jin. bunker of the screening plant, fills them, and 
sets the trigger at the appropriate position. Then the 
bucket goes away and is automatically dumped in the 
corresponding bin at the terminal station, which is well 
illustrated in Fig. 2. The structure is framed in steel 
and the bins are sheeted in with old railway sleepers. It 
is noteworthy that just as the ballast emerges from the 
loading shoots into the lorries in the portals below, it is 
given a light spraying of water to give it a bright 
appearance. 

The ropeway itself is being worked at a rate of 50 tons 
an hour, but can be speeded up to 75 tons an hour. It 
is of the bi-cable type—that is to say, there are separate 
ropes for carrying the loads and for hauling them along. 
It is 462 yards long overall, and the track ropes are 4jin. 
circumference, with a breaking strength of 78-3 tons (the 
actual tension applied is 18 tons). The hauling rope is 
2}in. circumference, and has a breaking strength of 14-6 
tons ; its speed is 90 yards per minute. As it is at present 
working, the loads, of 12-5 cwt. each, are at intervals of 
forty-five seconds, but to get the maximum output out 
of the cableway they will have to be sent away every 
thirty seconds. There are fourteen buckets on the line, 
and it is driven by a 174 H.P. motor. 

Along the span of the ropeway from the canal to the 
unloading station there is a space of open ground which 
may be used for storing ballast if the bins are full, and 
the ropeway over this space is provided with trippers. The 
ballast thus put into store is recovered by a caterpillar 
navvy and put on to a belt conveyor running parallel 
with the ropeway at ground level, and is delivered along- 
side the loading station. This conveyor and excavator 
had not yet been erected when our photographs were 
taken, but it will be seen from Fig. 2 that a start had been 
made in storing ballast on the ground. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


B.E.N. Patents, Ltd., has recently opened a sales and service 
depét, in the north-west area, at 45, Hardman-street, Liverpool. 
Mr. T. E. Scambler is in charge of the now depot. 

Mr. H. V. Senior, who for many years was in charge of the 
Diesel engine department of Robey and Co., Ltd., of Lincoln, 
has joined the staff of the Brush Electrical ‘Engineering Com- 
pany, Ltd., of Loughborough. 

Mr. S. L. Puzasance, late engineering director of Trusloves, 
Ltd., Colehester, now in voluntary liquidation, is arranging to 
execute all orders which the liquidator is unable to execute. 
The full technical staff, works staff, and workmen of the firm are 
being retained by Mr. Pleasance. 

Tuck AND Co., Ltd., 61, St. Mary Axe, London, E.C.3, inform 
us that the recent fire at their works, Albert Embankment, 
Lambeth, did not, as has been stated, raze the building to the 
ground. Only a part of the building was destroyed, and the 
firm is carrying on business as usual. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


Iron and Steel Imports. 


THE Board of-‘T'rade returns last month show 
a decrease in imports of iron and steel, the July total 
being only 63,434 tons, against 69,019 tons in June and 
118,740 tons in July last year. The imports of forge and 
foundry pig iron for July were 2828 tons, compared with 
2034 tons in June, 2012 tons in July last year, and 6272 
tons in July, 1931. Of last month’s total 1438 tons came 
from Sweden, British India taking second place with 1084 
tons. This reflects the recent Continental efforts to secure 
business by drastic price cutting. In the case of basic iron 
virtually the whole of the July imports of 4685 tons again 
came from British India. British takings of blooms, 
billets, and slabs during July were larger than in June with 
a total of 16,007 tons, but were nevertheless well below 
the totals of 34,055 tons recorded a year ago and 43,359 
tons in July, 1931. Imports from Belgium last month 
increased considerably, the total of 7787 tons exceeding 
the quantity from France, which amounted to 6671 tons. 
The imports for the seven months continue to show a 
50 per cent. reduction, the figures being 118,826 tons, 
against 238,211 tons. Incoming sheet and tin-plate bars 
reached 4266 tons, against 24,303 tons in July last year 
and 63,929 tons in July, 1931. Of this total Belgium’s 
contsibution increased to 1459 tons. The imports of 
finished steel in July included 4469 tons of wire rods, 
against only 1999 a year ago, but landings of steel girders, 
beams, joists, and pillars are much smaller, Belgium send- 
ing only 2948 tons in July, against 6869 tons in July, 1932. 
The total exports of British-made iron and steel, which 
include miscellaneous goods, are rather larger than in June 
at 156,143 tons, but compare with 158,220 tons a year 
ago. July exports of galvanised sheets, amounting to 
20,153 tons, exceed the small June total, but the seven 
months’ aggregate still lags behind 1932 with a total of 
141,241 tons, against 178,936 tons. There was a further 
increase in the exports of tin-plates, the July total of 
42,015 tons exceeding last year’s figure by about 4250 tons. 
The exports of new steel rails have dwindled to 4879 tons, 
but the seven months’ total is 42,415 tons, against 29,309 
in 1932 and 71,792 tons for the same period in 1931. 


Pig Iron. 


Previous to the holiday stocks of pig iron in the 
Midlands were being gradually reduced, and although there 
was some accumulation during the interval, it is expected 
that stocks will again decline. Makers of pig iron are fairly 
well sold to the end of the year and the satisfactory orders, 
which have been steadily coming from the light castings 
branch, show no evidence of giving out. Prices remain on 
the basis of 62s. 6d. for Northamptonshire No. 3 foundry 
and at 66s. per ton for Derbyshire No. 3 foundry, delivered 
in the Black Country and subject to rebate. On the 
North-East Coast the demand shows a slow but steady 
improvement on home account, but the export trade has 
still to contend with severe Continental competition in 
overseas markets, and orders are only obtained by sub- 
stantial cuts in prices. Quotations for Cleveland iron are 
unaltered at 62s. 6d. for No. 3 and 2s. more to consumers 
in the North-East Coast area, the price delivered Glasgow 
being 65s. 3d. and 62s. 3d. delivered Falkirk. The stocks 
of East Coast hematite remain large and ordinary qualities 
to home consumers are still available at 59s. per ton f.o.t. 
In the Barrow district there has been a fair demand for 
hematite pig iron, chiefly on home account, but Conti- 
nental inquiry has been again restricted and inquiries 
from America have been absent. In Scotland the demand 
for locally produced pig iron continues steady, but the 
output from the seven blast-furnaces in operation proves 
quite equal to the demand. The industry is still subjected 
to intensive competition, both from Indian and English 
pig iron. No. 3 pig iron remains at 65s. per ton, f.o.t. 
furnace. 


The Steel Position. 


The market for semi-finished steel has changed 
little on the week. Continental competition has become 
a trifle more intensive, although, as far as can be gathered, 
only moderate quantities have been taken except in a 
few instances. There is every indication that in spite of 
the British tariff duties and our depreciated currency, 
the Cartel is making keen efforts to recover the lost ground, 
and to regain the support of their old customers. On the 
North-East Coast a fair volume of orders for billets and 
sheet bars is reported, whilst in the South Wales area 
locally produced steel tin-plate bars quoted at £4 lds. 
per ton seem to be holding up well against foreign com- 
petition. Producers in Scotland, who have taken a con- 
siderable volume of orders for billets and sheet bars 
from home consumers whilst the Continental works have 
been out of the market, have become rather concerned 
as to how the situation may develop. Considerable 
encouragement, however, has been derived from the news 
that the Steel Company of Scotland has resumed opera- 
tions this week, and will restart two furnaces. The position 
in the finished steel market appears to be slowly improving. 
In this department also Continental material has been 
offered at prices below those ruling for home products, 
but the difference has not been sufficient to divert business 
from the British works. An order for foreign small steel 
bars for the Midlands is understood to have been placed 
at £6 8s. 6d. basis, d/d works. Recently there has been 
a better inquiry for various classes of railway material. 
In the steel sheet trade the demand for heavy gauges 
has been active, while the lighter gauges are selling more 
readily than for some months past. ‘Tube makers report 
much improved order books and the wire mills generally 
are better employed. 


Scotland and the North. 


Operations have been generally resumed in the 
Glasgow area. In the heavy steel trades a less confident 








feeling was apparent owing to the renewal of offerings of 
considerable quantities of semi-manufactured material 
from the Continent. The first to feel this competition were 
the makers of billets and sheet bars. Sales of ship plates 
and sections met a moderate local demand, but production 
of structural steel continues limited. The sheet makers 
are well employed, the recent improvement in the demand 
for heavy gauges being well maintained, but export busi- 
ness in light gauges has again fallen off. Re-rollers have a 
fair amount of work in hand, but fresh orders are needed 
to prevent any break in the present volume of production. 
On the North-West Coast the holidays have hampered 
business to some extent, but most plants are now in 
operation. The most encouraging feature of current 
trading is the increasing disposition of consumers to buy 
forward. Heavy rails are quoted at £9, light rails at 
£7 12s. to £7 15s., whilst billets were mentioned at £6 10s. 
for ordinary basic and £9 2s. 6d. per ton for acid open 
hearth. Steel strip continues to meet a steady trade, both 
for home and export. Trade on the North-East Coast has 
naturally been affected to some extent by the prevailing 
holiday conditions, but the outlook is much more promising 
than was the case at this time last year. In the Middles- 
brough area the demand in some branches continues 
rather slow, but on the whole progress is unmistakable. 
Makers of semi-finished steel have fairly good order books 
and there has been rather more business in railway material, 
but producers of shipbuilding steel and allied products 
are badly in need of fresh contracts. 


The Midlands, Yorkshire, and South Wales. 


In the Midlands the improvement noted recently 
has been well sustained, and there is every indication of a 
further expansion in demand in the autumn. Most of the 
works resumed operations after the August holiday with 
good order books, whilst in a few instances others were in 
need of fresh business. The sheet mills are busy with 
orders on home account, with a fair sprinkling of inquiries 
from overseas. Continental competition so far has been 
only moderate and definite quotations have sometimes 
been difficult to obtain. British small steel bars are quoted 
at £7 per ton and bars re-rolled from Continental material 
at £6 12s. 6d. to £6 15s. Billets range from £5 for 500-ton 
lots up to £5 12s. 6d. for lots of 100 tons or less. In the 
Sheffield district the revival of activity in the production 
of open-hearth steel has been maintained, the demand 
being so good that makers are seriously considering 
increasing outputs. During the past fortnight conditions 
in the engineering trades have much improved; a con- 
siderable number of men have returned to work and there 
are good prospects of their remaining employed for some 
time. The demand for stainless steel continues, while 
the inquiry for special steel for the motor trade remains one 
of the most encouraging features. During the past week 
production of tin-plates in South Wales has been at a 
standstill, but selling has continued and good quantities 
have been disposed of for early shipment. Prices remain 
steady at 17s. to 17s. 3d. per standard box. Welsh steel 
tin-plate bars remain at £4 15s. per ton. Advantage was 
taken of the annual stop week in the tin-plate industry to 
convert the mill furnaces at the King’s Dock tin-plate 
works of Baldwins Ltd. from coal-fired to gas. This is 
an innovation for works in the Swansea district, the 
belief being held that the change will improve the quality 
of production and enhance efficiency. 


The Continental Markets. 


Advices from France state that the pig iron 
industry there is well employed, as the output in June was 
rather more than 550,000 tons. Owing to the advance in 
the price of coke most producers are endeavouring to 
secure better prices. No. 3 quality pig iron is said to have 
been offered at 215f. per ton delivered Longwy for large 
quantities, while small lots were subject to an advance on 
this figure. The demand for steel has been rather quiet, 
though outputs appear to be fully maintained, with prices 
showing some irregularity. In Belgium the pig iron market 
remains firm, with prices on the up grade. The export 
demand for steel is stated to be satisfactory and the selling 
organisation of the Steel Cartel reports an increasing turn- 
over. So far the distribution of orders appears to be satis- 
faetory to producers. Exports of pig iron, semi-finished 
and finished steel from Belgium and Luxemburg this year 
show a slight increase compared with the same period of 
last year, the increase being most pronounced in heavy 
sheets. It is reported that the Commercial Committee of 
the International Cartel for Hoops has decided to increase 
the basis price to 75s. per ton f.o.b., an increase of 2s. 6d. 
Improved conditions are reported in the German domestic 
market, as the rolling mills have received a standing 
monthly order of 40,000 tons of material from the German 
Railways until the end of next year, but Germany’s 
export trade continues quiet, as business is continually 
hampered by currency difficulties. The iron and steel 
industries in Poland show a steady improvement, and 
according to recent reports from Warsaw the Polish pro- 
duction of cast iron for the first half of this year was 
148,400 tons, an increase of 108 per cent. The output of 
steel at 389,700 tons increased 80 per cent., while that of 
wrought iron at 261,000 tons showed an increase of 96 per 
cent. The exports of iron and steel totalled 107,000 tons 
for the half-year, compared with 33,000 tons for the first 
half of 1932. 


Copper. 


Although the demand for copper has been much 
quieter than of late, sellers have shown no disposition 
to press business, and values have remained particularly 
steady. The market has been helped by the improvement 
in Wall-street, reports of further plans for inflation 





| 


and the fact that steel production in the United States 
has been maintained at 50 per cent. of capacity. The 
activity in the automobile industry has also created a 


Export quotations are 


more confident feeling. The domestic demand for electro- 
lytic copper has remained fairly satisfactory, and at 9 cents 
per lb. shows no change on the week, but the c.i.f. Europe 
quotation has ranged between 8-30 cents and 8-45 cents 
per lb. Producers are hoping for an early further expan- 
sion in consumption, so that the present unwieldy 
American stocks may be reduced. In spite of the reluctance 
of certain American producers to submit to a severe 
measure of curtailment, others are of the opinion that 
this would be the quickest road to a more remunerative 
level of values. The demand in Europe has been good, 
though not of sufficient volume to justify an advance 
in prices.’ Electrolytic in London has this week been 
obtainable at £41 10s. per ton, but orders for only moderate 
quantities have been placed. Failing a sudden revival 
in the world demand, a further cut in production would 
seem the only means of raising the price to the much- 
talked-of 12 cents per Ib. According to latest advices 
from the United States, deliveries to domestic manufac- 
turers during July were as large, if not larger, than in the 
preceding month. At the close of July, manufacturers 
received large specifications for shipment during August 
and September. There is every indication that domestic 
consumption is increasing, and in Europe also there is a 
slow but steady expansion in demand, which is less 
noticeable as trade there did not decline to the same 
extent as in America. It is expected that stocks in the 
United States at the end of July will show an appreciable 
reduction. 


Tin. 

Conditions on the tin market have been quiet 
during the past few days, and prolonged periods of 
inactivity have been experienced. Sales in the East have 
been smaller than for some time past, and the shipments 
for the month are estimated at from 4000 tons to 4500 
tons. American buying has been much less intensive and 
only moderate quantities have been taken by the Con- 
tinent, but consumers here bought a little more than in 
the preceding week. The present lull in buying has 
occasioned no surprise, as August is usually a quiet month, 
and, considering the recent heavy purchases of tin, con- 
ditions are considered normal. Nevertheless, values have 
displayed remarkable steadiness, there being a complete 
absence of selling pressure, whilst the consistent improve- 
ment in the statistical position continues to create con- 
fidence. Stocks in the United Kingdom are becoming 
smaller each week and now stand at 18,716 tons, whereas 
@ year ago they totalled 32,535 tons. The world’s visible 
supply is expected to show a further substantial decrease 
at the end of the month, and under these conditions there 
appears little reason to anticipate any serious setback in 
values, whilst any expansion in consumption would 
undoubtedly be quickly reflected in higher prices. Ship- 
ments from the Straits for the first two weeks in August 
amounted to 2305 tons. The premiums on Straits and 
Banca tin are nominally £6 and £5 respectively. 


Lead and Spelter. 


The demand for lead has been rather quiet, 
but a certain amount of covering has kept the price 
steady, and the outlook appears favourable. Producers, 
however, are still experiencing some difficulty in disposing 
of their stocks. At the present level of prices lead is cheap, 
but low-cost producers can still sell at a profit and thus 
have every inducement to increase their output to the 
fullest extent. In America the spot price remains unaltered 
at 4-50 cents per lb. New York, and 4-35 cents per lb. 
East St. Louis. Good quantities have been sold for 
August shipment and moderate quantities for September, 
especially where linked up with August delivery. Accord- 
ing to American official figures, the amount of recover- 
able lead in ore received by United States smelters in 
June, totalled 17,895 short tons, against 17,715 tons in 
May, 18,058 tons in April, and 30,067 tons in June last 
year....In spite of continued dull markets, sellers 
of spelter have shown considerable reluctance to make 
concessions, and occasional setbacks have invariably 
been quickly recovered. The market has benefited from 
the sound statistical position of the metal, and this was 
no doubt largely responsible for the support which was 
forthcoming. 

Scottish Shipbuilding. 

During the month of July only two vessels, 
aggregating 2815 tons, were launched on the Clyde, and 
none from the Forth, Tay, or Dee shipyards. This brings 
the Clyde total for the year so far to ten vessels, aggregat- 
ing 16,055 tons, compared with nineteen vessels, aggre- 
gating 39,745 tons, for the corresponding period last year, 
and eighty-five vessels, aggregating 324,355 tons, for the 
seven months in 1930. It is probable, however, that with 
launches to come, the Clyde total for this year will reach 
the 1932 tonnage at least. New contracts placed on the 
Clyde during July include an 8500-ton cargo steamer and 
two dredgers, while a contract for a special type of dredger 
has been placed in the Forth district. Lithgows Ltd. 
have secured a contract for a new fruit-carrying steamer 
for the West Indian trade. The new vessel will be larger 
than the one built last year for the same owners. William 
Denny and Brothers, Dumbarton, have booked orders for 
two ferry boats for service at Queensferry, on the Firth of 
Forth, and Andrew Weir and Co. have placed an order 
for a cargo and passenger motor-ship of 7000 gross tons‘ 
with Workman Clark (1928) Ltd., of Belfast. The vessel 
is for the owners’ trade between India and West Africa. 
New inquiries include two large cargo ships with refrigera- 
ting plant, but in this respect the outlook is disappointing 
compared with the first quarter of the year. There are, 
however, more men employed in the shipyards now than a 
year ago, due mainl¥ to warship construction now in 
progress, which will ensure work for a considerable time to 
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PIG IRON 


Steelmakers : 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d. ; plates and sections, 15s. 


Export . 


Home. 
£ s. d. £ 
N.E. Coast— 
Hematite Mixed Nos. 21 Os. 2 
No. 1 220.6%. 2 
Cleveland- (D/d Tees-side Area.) 
No. 1 gi Wie Sea | rw: 3 
No. 3 G.M.B. ee ie Bees 2 
No. 4 Forge S8b-4Or.: . 2 
Basic ay we ws. 
MrpLanps— 
Stafis.— (Delivered to Black Country Station.) 
North Staffs. Foundry 3.6 0.. 
% Porge 2 e316 
Basic ce ea eee eee 
Northampton— 
Foundry No. 3 2 6 
Forge ane Selle ae es ee ee 
Derbyshire— 
No. 3 Foundry .. .. 3 6 0 
BORE: cs enn KE Shut Re 
ScoTLaND 
Hematite, f.o.t. furnaces 3 6 0 
No. 1 Foundry, ditto .. 3 7 6. 
No. 3 Foundry, ditto .. 3 5 0. 
Basic, d/d SNe a. See © 
N.W. Coast 
{ 315 6d/d Glasgow 
Hematite Mixed Nos. -4 0 6 ,, Sheffield 
(4 5 6 ,, Birmingham 


MANUFACTURED IRON. 


Lancs.— Home. 
£''@.: d: 
Coens ts 2. O'S Oren. 
Best Bars ake. ec hag we Oe a 
S. Yorxs.— 
Crown Bars .. 62 i OOM 6 
Best Bars 10 15 0 
MIDLANDS— 
Crown Bars .. .. .. 810 Oto 9 
Marked Bars (Staffs.) + oe ee ee 
Nut and Bolt Bars .. 615 Oto 7 
ScoTLanp— 
Cee Ses. sc tses . Oe 
Best 10 5 0 
N.E. Coast— 
Common Bars eee me ae ee 
Best Bars illadig 10 5 0 
Double Best Bars 10 15 0 


jin. yi 


Boiler Plates, 


LONDON AND THE SouTH— Home. 
ak: 
Peg ck! de tis ts OR Oe. 
Tees oe. ) dail oh 2 at ees 
Joists ee Pods) SU. Ve ae 
Channels... .. . sew 
Rounds, 3in. andup .. 910 0... 
va under 3in. : 617 6 
Plates, jin. (basis) 22: O78 
ie thee os em, a Se 
¥ SRS ac opt poet ae eee 
- ere SS Sr 
”» BR 505s ahs Va ae ee 
Nortu-East Coast— 
am eS 
Angles ee he 
Tees OS oy Sec ee a ee 
Joists 815 0 
Channels. . vot CF 6 
Rounds, 3in. and up ot FP Gs 
* under 3in. See te. 
Plates, jin. (basis) 815 0. 
op laa +55 0 0. 
is fin. '.. et .0°: 
ae 910 0. 
a fin. . Pee we oY 
Boiler Plates,jin... .. 8 5 0. 
MiIpLANDs, AND LEEDS AND District— 
2 8a. 
DE ete ce cat Oe, Mat 
Tees ee Ba ce. ats ae ae 
Ne ice eit ees a Re 
CRORE ais ceria o nc (8-12.48 
Rounds, 3in.andup .. 9 7 6.. 
Pe under 3in. oa O15. O¢0i':9 
Plates, jin. (basis) 2 sight he. 
- Bin. 435: shiken vet FB 2-16 
ess, is: ies aes Bae 
a ie eg 
” tin. . : paws s 


0 


10 


0 


8s. 


19 
19 


ee 


d. 


Export. 


¢ 


Sst DM a3 3 Os & “12S OO @® +I a wm -3 +1 w *» owe mw -! 


ce ew @ 


s. d. 
§ .0 
15 0 
15 0 
15 0 
0 0 
ixport. 
s. d. 
(‘or 
ie 
326 
12 6 
7 Ss 
15 0 
0 Oo 
5.0 
10 O 
5. (0 
s. a. 
y es | 
a oe 
7'¢6 
12 6 
76 
5° 0 
15 0 
0 0 
5 0 
10 0 
5 0 
12 6 
s. d. 
72 
7 6 
7 6 
12 6 
7 6 
15 0 
15 0 
0 0 
5 0 
10 O 
5 0 
12 6 


Current Prices for Metals and Fuels. 











The above home trade prices are 
2-ton to 4-ton lots, 10s. per ton extra ; 


30s. per ton extra. 


Home. fea 
4-ton lots and up .. 12 
2-ton to 4-ton lots. . 12 
Under 2 tons .. . 14 
Export ; £16 7s. 6d., ¢. if. duty paid 


Tin-plates. 


carbon free .. 


” ” 


Metallic C /hromium 





Galvanised Corrugated Sheets, Basis 24-G. 


STEEL (continued) 


Home. Export. 

GLascow AND Districr— £. 8,.<d. £ Ba. 

Angles atel'mamed’ “Waite ites tens : oe 

MGs iA Si eo ee TRS AS 8: F-n6 

Joists 815 0. Fil Bure 

Channels... .. . os OOS @ ; 712 6 

Rounds, 3in.andup .. 9 7 6. B). ARAG 

“i under 3in,. y Seas ei 610 0 

Plates, jin. (basis) O38. O... 7 35.6 

RING 55-3.) 00,5 Lame Oss 8 0 0 

os Simi. cs, fests Sra AeA. 8 5 0 

oo Meine. alse op OchOe S 810 0 

ss RE SOB aes 7 &$ 5:0 

Boiler Plates... *.. .. 8° 5 °'0 712° 6 
Souta Wates AREA 

Soa: di £s. d. 

Angles o Sikhs MGT APrhers; FABiuG 

Tees Tere Me Pee alk cs On -T6 

Joists 8150: 7 Pee 

Channels. . Seer gis bl pe Be 712 6 

Rounds, 3in.andup .. 9 7 6. ex 

me under 3in. oe a! et 6 & O 

Plates, jin. (basis) .. 817 6. 715 0 

| ee ee Sad he 8 0 0 

eget SARE ia ac! is 8 5 0 

fein. ey SP OF 8 10 0 

nc cek aoe due te Cc 8 5 0 

IRELAND-— BELFAST Rest oF IRELAND. 

4.0 @ et Ren 

Angles 812 6 815 0 

Tees.. Sia sg es >: ae See 915 0 

DOME A <n ie Fis «.. tie ae o-3 6 

Channels. 817 6 9 0 0 

Rounds, Sin. and up 912 6G 915 0 

ws under 3in. 7 8.0 715 0 

Plates, jin. (basis) Se ae oi 26 

Se a ea eh ee oes 

fin. re. & .; 912 6 

fein. 915 0. 0:..27..,6 

fin. 910 0.. 915 0 

OTHER STEEL MATERIALS. 

Home. export. 

Sheets. £s. d. £0. 

10-G to 13-G., f.o.r. a 2 Te ow! 8 10 0 

14-G to 20-G., d/d. je 26? BS os 8 15 0 

21-G. to 24-G., d/d. i -O: @ 9 0 0 

25-G. to 27-G., d/d. 10°13" @ : 912 6 


for 4-ton lots and over ; 


and under 2-ton lots, 


i= 6 :.; 
7 Ore. 
10 O0.. 


India. 


£11 Os. 0d., f.0.b. other markets. 
Scandinavian Markets Free. 


20 by 14 basis, f.o.b. Bristol Channel ports, 17/— to 17,3 
Tin-plate bars, d/d South Wales works, £4 15s. 
Billets. 2 ad. 
Basic Soft (25-41% C.) on) aepieae.- O 
» Medium (0- ee to 0-60% C. Re os ee 
» Hard (0-61% to 0-85% C.) 712-8 
» (0°86% to 0-99% C.) 8:26 
Pe » (1% C. and up) 812 6 
Soft {up to 25% C.), 500 tons andup 5 0 0 
100 tons Ao wae fe 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 2/— per lb. 
Ferro Tungsten 1/9 per Ib. 
. Per Ton. Per Unit. 
Ferro Chrome, 4p.c. to 6p.c.carbon £21 7 6 7 
Po om 6 p.c. to 8 p.c. £19 5 0O 7/- 
, ” 8 p.c. to 10 p.c. £18 17 6 7/- 
’ ” Specially Refined . . 
ve i Max. 2 p.c. carbon £30 0 0 9/- 
Pe me » lp.c.carbon £31 0 0 10/- 
” ” » 0-70p.c.ecarbon £42 5 0 12/6 


103d. per Ib. 
2/6 per lb. 


Ferro Manganese (per son) £10 15 0 home 
Silicon 45 p.c. to 50 p.c. £12 5 Oseale 5/— p.u. 
os Me 75 p.c. £18 2 6 scale 6/-- p.u. 
Vanadium 12/8 per lb. 
Molybdenum. . 5/6 per Jb. 
», Titanium (carbon free) 9d. per lb. 
Nickel (per ton) £225 to £230 
Ferro Cobalt 5/6 per lb. 




















NON-FERROUS METALS. 


Official Prices, 
CopPEeR 
Cash .. a Ieee of 
Three months .. 
Electrolytic 
Best Selected Ingots, d; d Bir- 
mingham ... 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) . . 
»  Brazed (basis) 


Brass 
Ingots, 70/30, d/d Birmingham 
Tubes, Solid Drawn, 2/1 alloy 
x Brazed. . 
TIN 
Cash .. : 
Three months . . 
LEAD : 
SPELTER : 
Aluminium Ingots (British) 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth)—Steamm. . 
» Glasgow | ee 
Splint 


” ” 


AYRSHIRE- 
(f.0.b. Ports)—Steam 


FIreEsHIRE— 
(f.0.b. Methil or Burnt- 
island)—-Steam .. 
Unscreened Navigation 


LoTHIANsS-—— 
(f.0.b. Leith)—Best Steam 
Secondary Steam .. 


N.W. 
Steams 


Coast 


Gas Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls. . 
Unscreened 


DvuRHAM 
Best Gas.. ? 
Foundry Coke 


SHEFFIELD 
Best Hand-picked Branch 
South Yorkshire Best . . 
South Yorkshire Seconds 
Rough Slacks... .. .. ....8 
NuttySlacks.. «... .. .. 7 
Furnace Coke (at ovens) 


CARDIFF 

Steam Coals : 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Steam Smalls 
Cargo Smalls . . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 

SwANsEA 

Anthracite Coals : 
Best Large 
Machine-made ( hits 
Nuts 
Beans 
Peas <* ¥. 
Breaker Duff Rubbly Cilio; ; 


Steam Coals : 
Large 
Nuts 
Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


£214 
. £214 
£12 
£16 
£100 


17 
12 


ENGLAND. 


SOUTH WALES. 


August 16th. 


0 0 
3 9 
5 0 


£40 
£68 


Home. 
104d. 
104$d. 


£34 


Home. 


94d. 
114d. 


0 0 


16 3 


Inland. 
25/6 to 
21/— to 
16/6 to 


266 


22/6 

19/6 
9 
8/6 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


to £36 1 3 
to £36 5 0 
to £40 15 0 


Export. 
103d. 
104d. 


0 0 
Export. 
94d. 
11d. 


6to £215 0 0 
6 to £214 


Lz 6 
to£l2 6 3 
to£l7 0 0 


Expo rt. 
12/9 
13/6 


15 


12/6 


12/-- to 12/6 


11/— to 12 
10/6 to 10/9 


17/6 to 18 
20/- to 20/6 
13/6 
12/6 
9/6 
11/6 to 12/44 
14/6 
15 to 16 
12/3 
19 6 
19 /— to 19/44 
18/9 to 19/3 
18/3 to 18/6 

13/6 to 14 
11/6 to 12/6 
20/-— to 24 
19/— to 36 
15/-to 16/- 
21/- 


36/- to 38/6 
36/6 to 48/6 
37/- to 48/6 
26/— to 30/- 
19/6 to 20/6 
8/6 to 10/9 


18/- to 20/6 
18/— to 25/- 
11/9 to 18/3 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil 


Per gallon. 
34d. 
34d. 


Manchester prices 4d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Sales Comptoirs. 


THE operation of the sales comptoirs is not 
proceeding so smoothly as had been expected in view of 
the unanimity with which Continental steel producers 
accepted a pro rata distribution of foreign orders on the 
understanding that prices should be maintained at a 
profitable level. Combinations of this kind work satis- 
factorily in times of good trade, but they are confronted 
with difficulties during periods of industrial crises when 
they should be rendering their most efficient service to 
producers. The first breach in the policy of price main- 
tenance was made in the case of supplies to Great Britain, 
which showed that, in certain cases, the operations of 
the sales comptoirs must be governed by the conditions 
of foreign competition. There are signs that these con- 
cessions are extending to the c.i.f. quotations which were 
at first rigidly enforced in respect of all other foreign 
markets. Officially, it is stated that the sales comptoirs 
are making no such concessions, but there is reported to 
be underselling by some Continental producers which has 
weakened the policy of price maintenance. From German 
sources it is averred that the sales comptoirs have failed 
in their object. Though this may be an exaggeration of 
the difficulties, it is yet obvious that the flexible currency 
of sterling and dollar countries is a serious obstacle to any 
rigid maintenance of quotations by gold countries belong- 
ing to the Cartel. So far as semi steels are concerned an 
inerease of exports may be surmised from the figures 
of steel production in France in June last, when the 
quantity of raw steel was 586,000 tons, as compared with 
168,000 tons in June, 1932, and this surplus is certainly 
not going into home consumption, 

Shipbuilding. 

Of the million tons of shipping that are laid up 
in French ports it is doubtful whether anything but a 
small percentage will be good for service when freights 
are again offered, for by that time it will be possible to 
deal with the work profitably only with ships built for 
higher speeds and economical running. Shipbuilders 
are endeavouring to convince shipowners that the days 
of the tramp are over, and that if they would prepare for 
future business they must fit out their more modern vessels 
in such a way as to adapt them to new conditions of 
traffic. The work thus provided would relieve shipyards 
of the state of utter stagnation into which they have fallen. 
An example has been set by the French Navy, which is 
having new turbines installed in the 24,000-ton battleships 
“ Bretagne ” and ‘‘ Provence” that will increase the power 
from 30,000 to 45,000 horse-power. 


Private Aviation. 

The development of flying clubs and privately 
owned aeroplanes has always been encouraged by the 
Ministry of Air, which has contributed to the cost of the 
machines purchased for private use. While this financial 
aid has done something to foster a practical interest in 
flying, the results have not come up to expectations, 
partly because, it is supposed, the conditions laid down 
for the payment of State premiums are too onerous for 
those buyers who are not sure of being able to fulfil them. 
The regulations ‘have, therefore, been replaced by others 
which suppress the official verification of flights up to 
8000 kiloms. required to qualify for the grant, as well 
as the conditions regarding insurance and the like, and 
henceforth the buyer of a machine with the aid of a State 
premium becomes its owner at the end of two years 
without being obliged to fly a minimum total distance 
under official control. At the same time, conditions are 
laid down concerning the types of machines for which 
grants will be allotted. These conditions should tend 
towards the popularising of bigger biplanes with a wider 
range of action and offering greater security, while the 
addition of parachutes is a recommendation. A further 
premium will be paid for each passenger carried. 
Encouragement is also offered to aeroplane builders to 
construct light machines with engines of not more than 
50 horse-power and selling at less than 20,000f. A premium 
of 7000f. will be paid for such a machine, which will, 
therefore, cost the buyer not more than 13,000f. 


Exporting Industries. 


The resignation at Calais of the Mayor and 
members of the Municipal Council and of all the other 
elected commercial and legal bodies as a protest against 
the Government’s policy of high tariffs and import 
embargoes, which has provoked retaliation from other 
countries and ruined the local exporting industry, is 
one of the most serious incidents that have yet arisen 
out of the economic crisis. In an interview with the 
Prime Minister, Monsieur Daladier, the delegates from 
Calais were accompanied by Monsieur Fougére, President 
of the Association Nationale d’Expansion Economique, 
who said that the situation at Calais was an example 
of that of exporting industries throughout the country. 
The prosperity of Calais depends mainly upon its lace- 
making industry, which was introduced into that town 
by the British after the Napoleonic wars on account of 
low labour costs, and as foreign countries have retaliated 
against French embargoes on imports, the Calais factories 
have lost their markets, local financial resources are 
absorbed by unemployment relief, arid elected bodies 
find themselves no longer able to continue their adminis- 
trative duties. The Prime Minister promised at the inter- 
view that everything would be done to find a way out of 
a dilemma that may otherwise become contagious. It 
is the most violent phase of the old antagonism between 
the interests of agriculture and industry. More than 
half of the population lives on agriculture, which is nursed 
and protected by every possible means, while industry 
complains that it has to bear the brunt of taxation and 
social charges. EXmbargoes on agricultural imports for 
the benefit of farmers have closed foreign markets for 
French manufactured goods, and the problem which the 
Government will have to solve in one way or another 


British Patent Specifications. 


When an @ tion is ted from abroad the name and 





address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent open 
Sale Branch, 25, Southampton-buildings, Chancery-lane, C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


395,230. November 17th, 1932.—Sream GENERATORS EMPLOY- 
ING HIGH-PRESSURE ComBUSTION, Sulzer Fréres Société 
Anonyme, Winterthur, Switzerland. 

In this steam generator there is what is described as a high- 
pressure system A, which is supplied with water at B and delivers 
steam at ©. It is fired by the burner D. Surrounding it there 
is the vertical boiler E, from which the products of combustion 
escape through the feed-water heater ¥ It appears to be an 
essential feature of the invention that while the gas flow in the 
high-pressure system A is comparatively slow, that through the 
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low-pressure system, where the gases have expanded, is fast. 
It will therefore be seen that by employing high-pressure com- 
bustion and providing two separate steam generating systems— 
that is to say, a high-pressure system and a low-pressure 
system—heat at high temperature is efficiently transmitted to 
the high-pressure generator which is capable of absorbing the 
heat at a rapid rate, whilst a maximum of the remaining heat 
at reduced temperature is employed to heat the medium in the 
low-pressure generating system. In this way the proportion 
of the total heat supply, which is effectively utilised in the 
steam generator as a whole, is increased.—July 13th, 1933. 


DYNAMOS AND MOTORS. 


395,141. June 8th, 1932.—DyNnamos ror Arrcrart, The 
Fairey Aviation Company, Ltd., of Cranford-lane, Hayes, 
Middlesex ; and Archibald Graham Forsyth, of “ Venlaw,”’ 
Burdon-lane, Cheam, Surrey; and George James Smith- 
Pert, of ‘ Selsey,” Wood Ride, Haywards Heath, Sussex. 

The cooling of a dynamo for generating electrical power on 

aircraft is a problem which presents difficulties, as the provision 

of louvres in the engine cowling has an adverse effect on the 
performance of the aircraft, and one object of the invention is 
to obtain efficient cooling, for which purpose the dynamo is 
mounted on the front of the airscrew hub. Another object is 
to obtain a high relative speed of rotation between the field and 
armature without excessive gearing, for which purpose the field 
and armature of the dynamo are rotated in opposite directions. 

A is the dynamo mounted on the front plate B of the hub C of 

the airscrew D, the hub being keyed to a hollow shaft E passing 

through gearing F and driven through a gear wheel G, the 
dynamo being enclosed by the usual nose cap or spinner H. In 
order that the field and armature of the dynamo A may be 
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rotated in opposite directions a pinion J on the spindle of the 
armature meshes with an idle pinion K mounted excentrically 
at the front end of a hollow shart M fixed to the engine framing, 
@ part of which is shown at N. The shaft M extends through the 
hollow shaft E, in which it is supported by a ball race O, whilst 
the idle pinion meshes with gear teeth P formed internally on 
the airscrew hub C. Hence, whilst the field magnet rotates with 
the airscrew D in one direction, the armature is rotated in the 
opposite direction. The fixed shaft M serves as a conduit for 
carrying the cables, such as Q, leading from the spring-loaded 
brushes, such as R, which press against concentric “ rings, 
indicated diagrammatically at 8, T, and U, on the end of the 
field magnet yoke. Owing to the position in which it is mounted, 
the dynamo A is cooled efficiently, and even though it be enclosed 
by the nose cap or spinner H, louvres may be formed therein 
without detrimental effect on the performance of the aircraft, 
whilst owing to the manner in which the armature is rotated, a 
high relative speed of rotation between the field and armature is 





is of extreme complexity. 


obtained without the employment of excessive gearing.—July 
13th, 1933. 


TRANSFORMERS AND CONVERTERS. 


395,173. August 6th, 1932.—Srep TRANSFORMERS FOR LARGE 
CuRRENTs, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

The tap changing equipment described in this specification is 
intended for transformers dealing with very heavy currents. 
A denotes the tapped winding of the transformer, the tappings 
of which are wiped over by the selectors B and C. The two 
selectors are connected together through the two primary 
windings D and E of the auxiliary transformers F and G. The 
current taken to the load is tapped off from the conductor 
connecting the two primary windings of the auxiliary trans- 
formers. The secondary sides L and M of the auxiliary trans- 
formers can either be short-circuited by means of the switching 
device H or closed through a resistance J K—Fig. l—or through 
a choke O—Fig. 2—or be opened. If the secondary winding is 
oe the resistance of the primary winding is very high, and if 
the secondary winding is short-circuited, very low. In Fig. i 
both secondary windings are short-circuited. The resistance of 
the primary windings is negligibly low and the main current is 
divided equally on the two selectors B and C. It is assumed 
that during the operation of switching the switch blade H 
rotates clockwise. In the first instance the secondary winding L 
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is opened and the resistance of the winding E becomes very high 
compared with that of the winding D, and the main current 
will flow practically only through the selector B. Thus the 
selector C mes practically dead and can advance on to the 
new tapping. Fig. 2 shows the switching device H in the 
position in which both secondary windings of the transformers 
F G are short-circuited through the windings of the choke O. 
The resistance of the two primary windings is in this case again 
equal, so that the main current divides itself up fairly uniformly 
on the two tapping selectors Band C. As, however, the secondary 
sides are not completely short-circuited, an appreciable drop in 
voltage takes place across the terminals of the two auxiliary 
transformers, and the bridge-over resistance should be 
dimensioned in such a precise manner that the sum of these 
primary drops in voltage is equal to the voltage of one tapping 
of the winding A. As the operation continues, the secondary 
winding L is next opened, whereby the tapping selector B 
becomes practically dead and can likewise advance into the 
new position. The auxiliary transformers can be connected 
as auto-transformers.—July 13th, 1933. 


AERONAUTICS. 
395,259. December 29th, 1932.—ConTroL Gear, Airspeed, 
Ltd., and A. H. Tiltman, Piccadilly, York, Yorks. 


The object of this invention is to relieve the pilot of an aero- 
plane of the persistent effort on the rudder bar, in order to keep a 
straight course, which might be caused by the failure of one 
engine in a multi-engined machine. The rudder bar is shown at 
A and pivots about B. At either end there are the pilot’s foot 
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pedals C C. Attached to one end of the bar there is the spring D, 
which is also connected with a fixed part of the aeroplane, by 
the link E at F. At the point of interconnection of the spring 
and the link there is attached a wire rope G, which is reeved 
round sheaves HH. By pulling the spring out of line with the 
rudder bar by means of the wire rope and holding it there the 
pilot is relieved of the constant effort referred to.—July 13th, 
1933. 


MEASURING AND TESTING INSTRUMENTS. 


395,123. April 27th, 1932.—ExLecrricaL REesIsTANcE DEVICES 


FOR UsE IN MEASURING THE VELOCITY OF FLOw OF FLUIDs, 
Ralph Poole, of 193, Oswald-road, Chorlton-cum-Hardy, 





Manchester ; and Associated Electrical Industries, Ltd., of 
Crown House, Aldwych, Westminster. ; 
A known apparatus for measuring the velocity of flow of air 
comprises two grids of wire arranged to form two arms of a 
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Wheatstone bridge, one grid being exposed to the air flow and 
the other being maintained in quiescent air at approximately 
the same temperature as the first. An electric current is passed 
through the two grids, which heats them, but the temperature 
rise of the grid exposed to the air flow is lower than that of the 
other, and the difference in temperature, which is measured elec- 
trically by the variation of resistance in a well-known manner, 
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is used to determine the velocity of the flow of air. Accordin 

to the invention, the wires A forming the exposed resistance gri 

are associated with a series of streamlime barriers B, which 
cause that part of the fluid which flows past the wires to flow in a 
given direction, the arrangement being such that should the 
fluid double back upon its path the returning fluid will have 
relatively little cooling effect upon the wires.—July 13th, 1933. 


395,267. January 3rd, 1933.—THERMostTats, The British 
Thermostat Company, Ltd., Windmill-road, Sunbury, 
Middlesex, and M. Payne, 50, Hook-road, Surbiton, Surrey. 

A temperature sensitive device is illustrated in the accom- 
panying drawing, in which the only figure is a longitudinal 
section through the bellows structure. As shown in the drawing 
the bellows is made of a composite sheet of, for example, an 
outer thickness or layer of steel and an inner thickness or layer 

of brass. The convolutions of the bellows provide in effect a 

series of bimetallic annular discs, whose curvature varies with 

change of temperature, and owing to the integral construction 
of the bellows a rectilinear expansion and contraction in the 





direction of the axis of the bellows occurs with change of tem- 
perature, the rectilinear movement obtained being the sum of 
the movements due to the individual convolutions. The bellows 
construction will usually be sufficiently stiff to operate a switch 
or indicating device without being supported against lateral or 
bending movement, but where the walls of the bellows are made 
very thin a guide tube may be fitted, either within the bellows 
or outside it, for the purpose of supporting the convolutions of 
the bellows against lateral displacement. The rectilinear 
movement due to axial expansion of the bellows may be trans- 
mitted to an indicating pointer or to a switch or valve operating 
mechanism in any convenient manner.—J uly 13th, 1933. 


LOCOMOTIVES. 


395,315. April 24th, 1933.—TurBine Locomotives, Aktie- 
bolaget Ljungstréms Angturbin, Kungsgatan 32, Stock- 
holm, Sweden. 

It is aimed to secure a reasonably good efficiency for a turbine- 
driven locomotive over a range of from 25 to 75 per cent. of 
the maximum permissible speed. Steam is admitted to the two 
blade rings of the Curtis wheel A. Thereafter the steam flows 
through the various stages of the reaction drum B to be finally 
exhausted. The illustrated turbine is a back-pressure turbine, 
and in the present case calculated for atmospheric exhaust. 
As is known, the two blade rings of the Curtis wheel A are of 
the impulse type, while the blades of the drum B are of the 
reaction type. However, it is to be noted that the expression 
impulse blading or impulse part does not exclude such design 
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according to which the blades of the impulse part are calculated 
and constructed principally for impulse, but also partly for 
reaction. Furthermore, the expression reaction part or reaction 
blading implies that this part is working principally with 
reaction, but may be calculated and constructed partly also for 
impulse. According to the invention, the turbine is so con- 
structed that the impulse part utilises about 10 to 50 per cent., 
preferably about 30 per cent., and the reaction part 90-50 per 
cent., preferably about 70 per cent., of the available adiabatic 
drop of heat, and, further, the maximum efficiency of the 
impulse part corresponds to another speed, and, since this is a 
non-condensing turbine, to a lower speed than that correspond- 
a 4d the maximum efficiency of the reaction part.—July 13th, 





TRAMWAYS AND RAILWAYS. 


395,222. October 3lst, 1932.—FunicuLar Rattways, Ceretti 
and Tanfani, Societa Anonima, Milan (Bovisa), Italy. 
This invention is concerned with funicular railways, and it 
should be pointed out that such a railway is operated by. means 
of a traction rope. In the case,under review the weight of the 
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vehicle is carried by wheels A, which run on a prepared flat 
surface. For the purpose of guiding the vehicle and providing 
a means of braking a rail B is set in the permanent way, and is 
engaged with both the transverse guiding wheels and the brake. 
—July 13th, 1933. 


LIGHTING AND HEATING. 


395,097. March 22nd, 1932.—-ELectrRIc Heaters, The General 
Electric Company, Ltd., of Magnet House, Kingsway, 
London, W.C.2; and Wilfred Harry Grafton, of the same 
address. 

A heating element constructed in accordance with this inven- 
tion comprises a coiled resistance wire A supported by mica 
insulators B. Each insulator comprises a pair of oblong mica 
plates formed with a pair of V notches C in one side. The two 
mica plates forming an insulator are placed one above the other 
so that corresponding notches C in the two plates face in oppo- 
site directions, but overlap slightly, and the wire A passes 
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through the overlapping portions of the notches. The insulators 
B are placed between two steel strips D and the strips are spot 
welded together at points E. The plates of the respective insu- 
lator are thus clamped firmly together and the insulators are held 
apart. The strips D may be spot welded together adjacent to 
recesses formed in the sides of the insulators B, thereby pre- 
venting movement of the insulators B transverse to the strips D. 
The two ends of the wire A are respectively connected to two 
terminals which are mounted on a steel terminal board. The 
heating element and its support are arranged in a steel tube F 
provided at one end with a fixed end cap G and at the other end 
with a removable end cap H..— July 13th, 1933. 








MISCELLANEOUS. 


395,038. January 13th, 1932.—Euecrrican Fuses, The 
Expanded Metal Company, Ltd., of Burwood House, 
Caxton-street, Westminster, S.W.1; and Sydney William 
Melsom, of 28, Lansdowne-road, West Hartlepool. 


A fuse element constructed 
in accordance with this inven- 
tion consists of a piece of 
expanded fusible metal formed 
integrally with unexpanded 
edges of substantial area so 
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voltage from the phase shifter. This may be avoided, however, 
by an additional positive potential being oupeled by the direct. 
current battery C, which delivers a part of the operating voltage 
necessary for the glow discharge tube. It is of advantage to 
use glow discharge tubes which have particularly pronounced 
igniting and extinguishing voltages. The arrangement works as 
follows :—If the glow discharge tubes D are without current, 
a potential, negative with respect to the cathode, is applied by the 
battery C through the resistances B to the controlling grids, so 
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that initiation of the main discharge in the main discharge vess! 
is prevented. When, however, the sinusoidal voltage supplied 
by the phase shifter assumes such a value that this voltage, 
together with the voltage supplied by the battery reaches the 
ignition value of a glow discharge tube, the glow discharge 
tube begins to pass current and a positive potential is applied 
to the grid. By the adjustment of the phase shifter, the point in 
the half cycle of the anode potential at which the potential is 
applied to the controlling grid and the working discharge is 
initiated in the main discharge vessel, may be adjusted. 
July 10th, 1933. 


395,298. March 7th, 1933.—Hypravutic OPERATING MECHAN 
1sM, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2, and R. H. Colling- 
ham, 81, Hillmorton-road, Rugby. is 

This invention has for its object to produce an hydraulic 
operator to take the place of large alternating or direct-current 
magnets and solenoids, and to replace air cylinders where quict 
and smooth thrust is desired through a given distance. When 
the motor A is excited it drives the impeller B, thus causing 
centrifugal pressure to be created in the enclosing chamber, 
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which is transmitted through aperture C to the inside of the 
upper chamber, where it acts on the movable vane D. The 
interior of the chamber on the other side of the movable vane 
is connected by means of an aperture E to fluid at atmospheric 





that the fuse el t as a 
whole consists of an expanded 
metal portion formed integrally 
with and carried between two 
coment large unex- 
panded portions through which 
current is led to and from 
the expanded portion. When 
such an element is employed 
in a cartridge or similar enclosed 
fuse, the expanded metal por- 
tion is so arranged that the 
longer dimensions of the charac- 
teristic diamond-shaped ex- 
panded metal mesh is sub- 
stantially at right angles to 
the mean direction of current 
flow through the expanded 
metal portion. The fuse is 
claimed to be particularly 
suitable for heavy duty service 
at pressures in the neighbour- 
hood of 500 volts.—July 13th, 
1933. 





395,349. October 9th, 1931.—Arc RecrTiFIeRs, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

This specification describes an arrangement for regulating the 

output of gas-filled or metal vapour-filled electric discharge 

vessels with the aid of controlling electrodes, characterised by 
the fact that control voltages are fed to the controlling elec- 
trodes from a source of alternating current supplying approxi- 
mately sinusoidal voltages through electric discharge devices, 
by means of which the sinusoidal alternating voltages are dis- 
torted to provide an abruptly rising portion for initiating the 

ignition of the main discharge vessel. The controlling grids A 

are connected through ohmic resistances B, with the negative 

pole of a battery C and through glow discharge tubes D to a 

source of alternating current E, which is represented as a 

winding of the phase shifter, the centre point of which is 

connected with the positive pole of the battery C. The glow 
discharge tubes possess the property that they require a rela- 
tively high ignition voltage. When the passage of current has 
been initiated in them, however, the discharge will continue, 
even if the operating voltage is lower than the ignition voltage. 
As only low voltages are required from the phase shifter for the 





control of the grids when the voltages are directly applied, the 
switching in of tubes would necessitate a considerably higher 





p e. The result ia that the vane is rotated, and conse- 
quently the lever F is rotated. As soon as the motor A is de- 
energised, the lever is returned to the “ off” position by means 
of a helical spring G. This apparatus can be applied to a large 
variety of purposes, such as opening and closing doors, operat- 
ing signals, clutches or feed and reversing mechanisms of large 
machine tools.—July 13th, 1933. 








Forthcoming Engagements. 





Sati, 





Secretaries of Institutions, Si , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TimE and 
PLACE at which the meeting is to be held should be clearly stated. 





Saturpay, Aueust 267TH. 

Bextrast AssocraTION oF ENGrIneEeRs.——Annual Golf Com- 
petition at Clandeboye. Leave Custom House, Belfast, 10 a.m. 
SaTuRDAY, SEPTEMBER 2ND. 
ENGINEERS’ GERMAN CrrcLe.—Summer meeting. Visit to 
Southampton. to inspect the new docks. Leave Waterloo 
1.30 p.m. Full particulars from Mr. H. P. Spratt, Science 
Museum, London, 8.W.7. 

TuurspAy TO SaturpAy, SEPTEMBER 7TH TO 23RD. 
SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 
Olympia, London, W. Daily, 11 a.m. to 9 p.m. 

SATURDAY, SEPTEMBER 9TH. 
BELFAST ASSOCIATION OF ENGINEERS.—Visit to Maghera 
morne and Larne Harbour. Meet City Hall, Belfast, 2.20 p.m. 
TuEespAy TO Fripay, SerreMBER 12TH TO 157TH. 

Iron AND STEEL INsTITUTE.—Autumn meeting at Sheffield. 
For programme of papers to be discussed see page 169. 
Monpay To THuRSDAY, SEPTEMBER 18TH TO SEPTEMBER 2IsT. 
Instirure oF MegtTats.—Autumn Meeting in Birmingham. 
For provisional programme see page 98. 

WEDNESDAY TO SatuRDAY, OcToBER 4TH TO OcTroBER 14TH. 


InsTITUTE OF PatEeNTEES.—Central Hall, Westminster, 
8.W.1. Ninth International Exhibition of Inventions. Daily 
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A Seven-Day Journal 


The United States Steel Code. 


On Saturday evening, August 19th, President 
Roosevelt affixed his signature to codes under the 
Industrial Recovery Act for the oil, lumber, and iron 
and steel industries. The code for the iron and steel 
industry is of particular interest, as it is only to be 
effective over a trial period of ninety days, after which 
its continuance or its modification will wholly depend 
on the results obtained. It provides for a forty-hour 
week, a 15 per cent. increase in wages of skilled 
labour, and the abolition of child labour. While 
stipulating an average forty hours a week over a three 
months’ period, there is a proviso that no employee 
may be worked for more than forty-eight hours or 
six days in any one week. The flexibility thus given 
in defining a maximum working week is intended to 
enable firms to cope with rush orders. Another pro- 
vision of the code enacts that after November Ist an 
eight-hour day will be established for all employees 
as soon as production reaches 60 per cent. of capacity. 
At present the industry is organised on a ten-hour 
day and the imposition of an eight-hour day conse- 
quently introduces an important change. In referring 
to the date of its introduction, November Ist, General 
Johnson, the head of the Industrial Recovery Adminis- 
tration, has suggested that if the whole industry was 
not running at full capacity by that date then the 
whole of the movement towards recovery would 
** blow up.” 


The Single-Screw Motor Ship Malaita. 


On Monday, August 21st, Barclay, Curle and Co., 
Ltd., launched from the Clydeholm Shipbuilding 
Yard, Whiteinch, the single-screw motor passenger 
ship “‘ Malaita,” which the firm is building for Burns, 
Philp and Co., Ltd., of Sydney, for the South Sea 
Island trade. The ‘“ Malaita ” is the third ship built 
by Barclay, Curle and Co., Ltd., for the same owners, 
the previous vessels being the “ Malabar,” built in 
1925, and the ‘*‘ Macdhui,” which was delivered in 
1931. The present ship is of similar design to the 
other two, but differs in one important respect. The 
machinery of the ‘‘ Malabar ”’ was of the Burmeister 
and Wain type—four-cycle single-acting—while the 
** Macdhui’s ”’ engines had the additional feature of 
Buchi supercharging. In the “ Malaita ” the owners 
have made a further step forward and a two-cycle 
single-acting B. and W. engine constructed by Kincaid 
and Co., Ltd., at Greenock, is being installed, this 
being the first British-built ship to have this type of 
machinery. The engine has eight cylinders with a 
bore of 19-7ih. and a stroke of 35-4in. and a normal 
output of 1740 B.H.P. at 110 r.p.m. It has been 
designed to give the ship a service speed of 12 knots. 
The “ Malaita,” whose dimensions are 325ft. long by 
47ft. moulded breadth with 23ft. 6in. moulded depth, 
is designed to carry about 3400 tons deadweight on a 
draught of 20ft. 9in. She has a gross tonnage of 
3300 tons and is being built under special survey for 
Lloyd’s 100 Al class. Her auxiliary equipment com- 
prises electrically operated deck and engine-room 
auxiliary machinery and it is anticipated that the 
new ship will be ready for her official trials about the 
middle of October. 


A Fast Passenger Aeroplane. 


As a direct result of the successful survey flight 
made by Imperial Airways, Ltd., to Australia with 
“* Atalanta ’’ monoplanes, it has been decided by Sir 
W. G. Armstrong, Whitworth (Aircraft), Ltd., to 
construct an improved design of ‘‘ Atalanta ”’ mono- 
plane which, it is stated, will be the fastest large 
passenger aeroplane built in this country. The plans 
for the new machine provide, it is understood, for 
seating accommodation for twenty passengers, besides 
a full load of freight and mails. An estimated speed 
of over 160 miles per hour maximum is to be obtained 
by the use of four Armstrong-Siddeley supercharged 
engines, each designed to develop 400 B.H.P., which 
are expected to give a cruising speed for normal 
passenger-carrying activities of about 135 miles per 
hour with a total load of 23,000 lb. It is pointed out 
that such a machine would make the journey from 
London to Paris in about ninety minutes. 


A Sheffield Sheet Lead Mill. 


A NEw Sheffield industry has been created by the 
erection of a sheet lead melting plant and rolling mill 
at the old Bessemer steel works, Forncett-street, 
Sheffield, by H. Polan and Co., Ltd., which since 1923 
has carried on in Rockingham-street a business for 
the manufacture of lead piping. On Wednesday, 
August 16th, a trial run of the mill was made, and 
the plant is expected within a few days to be in full 
operation. The lead ingots, which come from the 
Broken Hill Mines in Australia, are fed into a gas- 
heated furnace of 8 tons capacity. About four and 
a-half hours are required for the heating and melting 


process, after which the molten lead is run off into 
a gas-heated casting plate 8ft. in length and 5ft. 6in. 
broad.. After a quarter of an hour the casting has 
sufficiently cooled to be lifted by a 10-ton crane on to 
the bed of the rolling mill. It is then trimmed by 
an electrically operated guillotine and the slab is 
rolled out to the required dimensions by rollers 
which are automatically controlled by electrical 
means. The mill, which was supplied by a Scottish 
firm, has a length of 80ft. and provides for a sheet 
width of 8ft. and a length much greater than that 
ordinarily requested. The new plant has an estimated 
capacity of 18 tons of sheet lead daily. The firm will 
continue the manufacture of lead piping at its Went- 
worth Lead Works, Rockingham-street, which are 
specially equipped for piping production. 


New Liner Records. 


THE recent period of remarkably good weather is 
associated with several new records, and improved 
performances of British and foreign liners. Last 
week the 50,000-ton, 880ft. Italian liner “‘ Rex ”’ 
claims to have passed the record for the Atlantic 
crossing held by the North German Lloyd liner 
‘** Bremen” by making the crossing from Gibraltar 
to the Ambrose Light, New York, in 4 days 
16 hours and 56 minutes. Her average speed 
was 28-92 knots and her fastest day’s run 736 miles 
at an average of 29-61 knots. She is propelled by 
quadruple-screw Parsons geared turbines, taking 
steam from water-tube boilers at 385 lb. working 
pressure and 390 deg. Cent. total superheated tem- 
perature, and the maximum output of her machinery 
is about 120,000 S.H.P. On Thursday of last week 
the Canadian Pacific liner “Empress of Britain ” 


‘| set up a new speed record by completing the voyage 


from Father Point to Cherbourg breakwater in 4 days 
7 hours and 32 minutes, which was twenty-six minutes 
better than her previous record set up in 1932. The 
average speed for the voyage was 24-93 knots. By 
crossing the North Alantic from Bermuda to Vigo in 
six days instead of seven the Pacific Steam Navigation 
Company’s motor liner “‘ Reina del Pacifico ” arrived 
at Liverpool on Monday morning promptly on time, 
although she lost a day during the early part of the 
voyage. An average of nearly 19 knots was main- 
tained throughout the voyage. 


French Passenger Ship Fire Regulations. 
® 

Fottow1nc almost a year of investigation and 
visits of inspection, the French Ministry of Mercantile 
Marine has now drawn up proposed regulations in 
order to minimise the risk of fire on board passenger 
liners. These regulations which are now submitted 
in outline for the consideration of shipowners and 
shipbuilders have, we understand, already been 
approved by the Superior Council of the Mercantile 
Marine, and they will, it is believed, be approved 
in the main by the State Council. They cover a 
wide variety of materials employed in the construction 
of ships and in the auxiliary apparatus and machinery 
used aboard ship, and mention is specially made 
of fire protection devices, such as smoke helmets, 
and the size and pattern of fire nozzles and hoses. 
A Temporary Commission has drawn up rules for 
the testing of varnishes and paints, and is continuing 
its investigations on fireproofing materials and the 
use of rubber floorings. Another committee has 
considered the question of cables and their installa- 
tion, along with switchgear, safety devices, and wiring 
systems. Reference is also made in the proposed 
rules to the regulations governing the use and storage 
of cinematograph films aboard ship, and to the 
intensive training of personnel in fire drill and the 
proper use of respiratory masks. 


The Utilisation of Natural Steam. 


THE appearance in the borax-bearing region of 
Larderello, in the Val di Cecina, Tuscany, of a new 
steam spring, or “ soffioni,” has given rise to a sugges- 
tion that the energy liberated should be further 
utilised for the production of electrical energy, 
along with the steam supplies which are now being 
obtained from the blowers of 1931 and 1932. The 
steam of the new spring is stated to come from a 
depth of about 650ft., and the orifice is 6in. to Qin. 
in diameter, emitting a jet of steam to a height of 
several hundred feet. The average pressure is 
about 4 atmospheres, and a temperature of 190 deg. 
Cent. is attained. The two previous blowers have 
maintained practically a constant flow of steam 
throughout all seasons, and it has been estimated 
that the combined steam from the three blowers 
will provide about 20,000 kW of electrical energy. 
The pioneer worker in this interesting field of natural 
steam utilisation is the Hon. Senatore Prince Ginori 
Conti, whom, it will be recalled, gave on Wednesday, 
May 3rd, 1933, a lecture before the Royal Society 
of Arts on “‘ The Natural Steam Springs of Tuscany 
and their Industrial Exploitation.’’ In this lecture 
the process of drilling for steam and the harnessing 
of the supplies so obtained for use in steam 
turbines, were described and _ illustrated. The 
calculated reserves of power in this voleanic region, 








covering an area of a little over 32 square miles, 


would, it has been calculated, if they were fully 
exploited, give an estimated output of 320,000,000 kW 
hours per year. At present about 60,000,000 kW 
hours are generated annually from natural steam 
supplies, but if the full available power were to be 
utilised, it is calculated that there would be a saving 
to Italy of solid fuel equal to 200,000 tons of Welsh 
coal per year. 


The Blue Funnel Motor Ship Gorgon. 


A NEw motor ship which is being built for the 
Blue Funnel Line service of Alfred Holt and Co., 
between the Straits Settlements, the Dutch East 
Indies, and Western Australia, was successfully 
launched from the Dundee yard of the Caledon 
Shipbuilding and Engineering Company, Ltd., on 
Tuesday, August 22nd. The ship is the third of the 
line to carry the name “Gorgon,” and the naming 
ceremony was performed by Lady Colebatch, the 
wife of a former Agent-General for Australia. In 
the design of the hull and accommodation special 
account had to be taken of the widely varying trades 
in which the ship will be engaged, and the navigation 
risks caused by the 50ft. tides of Western Australia. 
The hull length between perpendiculars is 315ft., 
the moulded breadth 5lft., and the depth 32ft. to 
the shelter deck. The ‘‘ Gorgon ”’ has a measurement 
of about 3300 gross tons, and is designed for a sea 
speed of 14 knots. The propelling machinery consists 
of a single six-cylinder, double-acting, two-stroke 
oil engine, working on the airless injection principle, 
with a designedsoutput of 4000 I.H.P. The auxiliary 
generator sets comprise three 100 kW oil-engine- 
driven units. The machinery has been supplied by 
Burmeister and Wain, of Copenhagen, and will be 
installed at Dundee by the Caledon Shipbuilding 
and Engineering Company, Ltd. In addition to 
general and refrigerated cargoes and lower deck 
spaces for cattle, the new ship will provide accom- 
modation for 126 first-class and 32 second-class 
passengers. 


A Glasgow Gas Proposal. 


In a Journal note of July 14th, we made reference 
to the offer of William Baird and Co., Ltd., to supply 
the Glasgow Corporation with some 60,000,000 cubic 
feet of gas per day from the new blast-furnace and 
coke-oven plant it is proposed to erect at the Gart- 
sherrie Ironworks, near Coatbridge. The matter was 
remitted to a Corporation Sub-committee on Works 
and Distribution, which, at its meeting last week, 
decided to bring the offer before a full meeting of 
the Gas Committee, to be held on Tuesday, August 
22nd. Some further technical particulars regarding 
the offer are now available.. The exact quantity of 
gas which might be supplied could not be definitely 
agreed upon until the new plant had been at work 
for six months, but the contract would be based on 
a quantity of gas of about 6,250,000 cubic feet per 
twenty-four hours having a calorific value of 480 
B.Th.U. The price would be based on a rate of 
1-7d. per therm, or 8-4d. per thousand cubic — 
feet. The proposed supply would be available 
not later than two years from the date of execution 
of the contract. In its letter the firm reviewed the 
events which have led up to the promotion of the 
Gartsherrie development scheme, and stated that if 
the offer were accepted it would proceed with the erec- 
tion of new blast-furnaces of 200 tons pig iron capacity 
with adjacent coke-oven plant, the furnaces being 
sufficient in number to meet the demands of a varying 
market. At the meeting of the Gas Committee held 
on Tuesday, August 22nd, it was decided by ten votes 
to eight to recommend the refusal of Messrs. William 
Baird’s offer. The matter will, however, come before 
the whole Corporation for consideration at a later 
meeting. 


A Clyde Shipyard Appointment. 


On Friday, August 18th, it was officially announced 
that Mr. A. J. Hendin had resigned his appointments 
as director and shipyard manager of the Fairfield 
Shipbuilding and Engineering Company, Ltd., of 
Govan, Glasgow, and that Mr. G. W. Barr, of Barrow- 
in-Furness, had been appointed deputy managing 
director under Sir Alexander M. Kennedy, the chair- 
man and managing director of the company. Mr. 
Barr has gained a wide experience in the building of 
high-class naval vessels, passenger liners and cargo 
ships at Barrow and on the Clyde and Tyne. He 
comes of a shipbuilding family, his father, Mr. John 
Barr, who is now general manager of National Ship- 
builders’ Security, Ltd., having served many years 
with Vickers, Ltd., as shipyard manager and director. 
Mr. G. W. Barr was trained at Barrow and during 
the war period was shipyard manager at William 
Beardmore’s Dalmuir Yard, where he was associated 
with Mr. A. J. Campbell in the building of naval 
vessels, aeroplanes, airships, and other special work. 
After the war he returned to the Barrow-in-Furness 
Yard of Vickers, Ltd., as shipyard manager, and in 
1923 became a special local director of the company. 
On retiring from this post in 1931 he was appointed 
manager of William Beardmore and Co.’s ship repair- 
ing establishment{ on, the Mersey. 
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Modern European Locomotive Practice. 


 e 
By BRIAN REED. 


No. 


HE development of Continental locomotives in 
the post-war era has been largely facilitated by a 
strengthening of the permanent way and bridges, 
axle loads of 20 metric tons now being permitted on 
a number of main lines. But even in these cases the 
train weights have increased to such a degree that 
eight-coupled passenger locomotives are necessary to 
avoid double heading, while on those main lines where 
a maximum axle load of but 15 to 17 tons is allowed, 
ten-coupled engines are occasionally employed on 
passenger work and twelve-coupled types on goods 

trains. 

I. PASSENGER LOCOMOTIVES. 


FRANCE. 


For many years the terms “ French locomotive 
practice *’ and “‘ successful compounding ”’ have been 
synonymous, but the first stages of a revolution seem 
to be indicated by the adoption of two and three- 
cylinder simple locomotives within recent months. 
The desire for increased power has led to this change, 
and the rated horse-power of the new Etat three 





cylinder 4-8-2 machines is 2725. This by no means 


work these engines at a high output over the whole run 
from Paris to Cherbourg, and Paris to Le Havre, for 
which services they were specially designed. Renaud 
poppet valve gear is employed to govern the steam 
distribution, and this application follows the success- 
ful working over two years of an installation on a 
mixed traffic ‘‘ Mikado” on the Etat system. The 
main dimensions of these ‘‘ Mountain ’’ engines may 
be culled from Table I. 

The other recent example of simple working in 
France is the Nord 2-8-2 passenger tank class, with 
cam-operated piston valves, which have been putting 
up some remarkable performances. Despite wheels 
of only 6lin. diameter, the first engine of the batch 
of thirty-four has run freely at the French legal 
maximum speed of 74-5 m.p.h., ¢.e., 420 r.p.m., and 
has shown a continuous capacity of 1700 draw-bar 
horse-power, or 14 D.B.H.P. per ton when fully laden, 
while up a long 1 in 200 gradient a trailing load of 
474 tons has been hauled at a maintained rate of 
69-6 m.p.h., say, 2350 D.B.H.P., with a cut-off of 
only 10 per cent.! Such results are astounding, even 
among French engines, which all give a high output 














TaBLe I.—General Dimensions of P: ger L ti 
#8 eg gg ag $4 4Gsiad@ a3 g +s < 6% 
— gz 23 Fs £S #£ 93/8 9 32 4G 3 N33 
A2 gS ga Sa SF Ha) rs 2 3 is 2 s HE) 
Wheel arrangement . £6-0 46-0 46-2 462 462 462462 462 282480 482 482 482 
Class or series .. .. 955 3,900 O01 03 387-014 691 | Std. 5 M 241-101 1700 
Number of cylinders .. 3 4 2 2 3 4 2 + 2 3 3 2 2 
Bore and stroke— } 
H.P. cyls., inches 18-5 16-53 25-6 22-4 20-6 17-7 | 22-83 18-1 28-35 21-2522-4x25-6 24-4 24-8 
x x x x x a RE x x x ins. x x 
26-37 26-0 26-0 26-0 26-75 | 26-75) 26-0 25-6 28-35 27-5620-8x 29-9 27-95 27-56 
| outs. 

L.P. cyls., inches = oe — — — —_ — — — — — — — 
Dia. of cpld. wheels, inches.. 73-5 72-9 78-75 78-75 76-75 79-9 72-9 72-5 67:0 67-7 76-75 68-9 72-9 
beara pressure, Ib. per 171 199 227 227 191 199 | 235 171 199 185 290 199 213 

sq. inc 
Total evap. heating surface, 1,912 1,949 2,835 2,311 2,407 2,632| 2,453 2,897 3,337 2,801 2,810 2,698 2,725 

square feet } 
Grate area, square feet .. 28-2 34-0 48-4 43-6 51-6 46-25) 53-8 49-9 59-2 64-5 53-8 53-8 51° 
Superheating surface, sq.ft. 476 485 715 600 693 1,030 645 765 965 830 812 790 750 
Wheel base— | 

Cpld, feet inches ‘. 15-1 14-9} 15-1 14-9} 13-54  14-1}} 13-9% 13-0 17-8} 19-33 20-2 18-2}, 19-8} 

Total eng., feet inches 31-2} 30-8 40-8} 39-44 36-1  35-11/34-11}, 37-9 36-3 35-0 44-4 40-93 43-3} 

Eng. and tend., ft. inches 55-1 55-10 68-7 66-4} 64-53 64-9 | 61-4 ? 71-3 ? 75-53 65-7; ? 
Length, eng. and tend., 64-5 66-114 78-8 78-4 76-14 74-53/71-10} 7? 81-0 75-4 87-2 75-7 ? 

feet, inches 
Coal capacity, tons .. 5-9 5-9 9-82 9-82, 12-0 6-9 | 9-82, 8-9 9-82 7°88 9-828 5-9 8-9 
Water capacity, gallons 4,620 6,160, 7,050 7,050 5,000 7,050) 5,500 6,610 8,360 5,950 7,500 5,500, 7,050 
Max. axle load, toms .. .. 16-8 18-1 19-7 17-3 17-0 | 19-7) 17-4 17-5 22-3 17-92 = 19-3 15-75 17-9 
Adhesion weight, tons . 50°25) 54-0 59-0 51-7 50-5 59-0) 52-0 52-2 89-4 | 71-3 77-0 62-8 71-4 
Engine weight, tons .. .. 72-8 82-6 107-0 97-0 90-5 93-0) 98-0  97-25128-4 97-9 122-5 101-25111-9 
Eng. and tender weight, tons 120-5 144-6 180-2 170-2 149-6 159-0 |156-75 162-75 209-6 |159-0 199-25 156-25 178-2 
Max. tractive effort,* Ib. .. 23,600 29,550 36,600 28,250 31,800 32,550) 32,800 29,700 50,820 38,200 55,000 36,400 38,000 
Factor of adhesion -. 4:75 4-1 3-6 4-1 3-56 4:06 | 3-56 3-94 3-94 4-18 3-14 | 3-87 4-2 
Weight per foot run over 1-87 2-16 2-29 2-175 1-96 2-135) 2-18 7? 2-59 2-12 2-44 2-065 7? 

buffers, tons 
Taste I.—General Dimensions of P. ger L tives (continued). 
fi 3 af dis ag ts g$ is ¢ a4 a 
Railway. $s 5 Pr Es 4 3 as 2 a 5 Es CI > 4 
3 Z a. om a | ad eal 2 Z, oD ae g5 a. 
<m <a) = oS O=@ = 
V heel arrangement .| 2-8-4 4-6-2 4-6-2 462 2-8-2 480 482 482 48-2464T28-2T2-84T484T 
Class orseries .. .. ..| 214 3-1251 3,701 04 746 102 241-002 241C 4,625 62 4-1201 456  242.AT 
Number of cylinders .. ..| 2 | 4 4 a : 4 4 2 2 2 cs 
Bore and stroke— 
H.P. cyls., inches 25-6 | 17-32, 16-53, 13-78) 19-29 16-53) 17-7 17-7 18-12 23-6 25-2 23-6 16-53 
x x x x x x x Me) x x x x 
28-35 26-0 | 25-6 26-0 26-75, 25-6 | 28-35 | 25-6 | 26-75 26-0 27-56 28-35 25-6 
L.P. cyls., inches — 24-4 25-2 | 20-45 28-35 25-2 26-0 26°77 27-56 — coe == 24-8 
x x x x x x x x x 
27-2 25-6 26-0 , 26-75, 25-6 | 28-35 | 27-56) 26-75 25-6 
Dia. of cpld. wheels, inches..| 76-75, 74-8 76-75 78-75 74-0 64-2 | 76-75 78-75 68-9 68-9 61:0 64-0 65-0 
Working pressure, lb. per} 220 | 246 227 355 199 227 290 290 235 199 261 191 227 
sq. inch | 
Total evap. heating surface,| 3,057' 1,908 2,295 2,226', 2,632 2,320 2,571 2,765) 2,609 2,256 1,877 | 2,335 1,523 
square feet 
Grate area, square feet ..| 50-3 37-6 45-96 44-1. 46-25 42-7 47-65 | 53-86 53-8 | 37-6 | 33-36 47-3 | 33-12 
Superheating surface, sq. ft.| 880 616 784  910' 1,030 623 1,0127 785 827 675 570 690 365 
Wheel base— _ 

Cpld, feet inches - «| 20-44, 13-24 13-54 14-9})19-54 18-44 20-2 20-8 =18-2}, 16-43 17-8} 16-11 19-4} 

Total eng., feet inches ..| 41-54 34-24 35-1} 39-4$)36-10}, 32-33 43-2 44-2} 41-7 4 74 37-43 37-11 47-1 

Eng. and tend., ft. inches | 64-4 63-2 ? ? 66-6 63-0 73-8 ? 69-9 —_ — _ —_ 
Length, eng. and tend.,| 75-8 | 73-8 ? ? 75-5 75-4 85-2 ? 83-8 56-24 ? 48-11} 58-6 

feet inches 
Coal capacity, tons .. ..| 7-9) 8-85 2? 9-82, 5-9 6-9); 8-08 6-9, 5-9 4:25 4-92. 5:5 4-92 
Water capacity, gallons ..| 5,940 8,150) ? 7,050, 4,850 5,060 7,700 6,600) 5,500) 3,085 | 2,200 3,300 2,650 
Max. axle load, tons .. 17-4 18-7 18-7 18-1 16-0 | 14-3 18-5 19-4 | 16-25 20-0 21-65 | 15-37 15-75 
Adhesion weight, tons -| 69-4 | 56-0 56-1 | 54-1 | 63-7 57-0 | 73-4 77-6 | 64°8 | 59°75 86-5 | 61-3 63-0 
Engine weight, tons .. -|116-+15, 98-9 | 97-5 |104-25 92-0 84-5 |115-25 |124-1 108-0 121-4 (120-05 108-1 116- 
Eng. and tender weight, tons}171-3 174-5 2 (177-45,141-3 138-0 187-0 t (163-0; — —- \- -— 
Max. tractive effort, lb. ..| 40,000 32,000 29,000 29,400 34,600 34,600 43,400 43,600 41,700 31,400| 56,000 35,200 33,000 
Factor of adhesion .. ..| 3-9 | 3°92 4-33 4-13) 4-13 | 3-7 | 3-75 3-98 3-5 | 4:26 / 3-42 3-92) 4-28 
Weight per foot run over| 2-26 2-365 7? ? 1-875 1+832 2-2 ? 1-96 2-16; ? 2-21 1-99 

buffers, tons 





1 Fire side. * Flattened elements. * Plus 1-375 tons of briquettes. * At 75 per cent. B.P. 


represents their limit, and rail horse-powers in excess 
of 2600 have already been recorded when working 
trailing loads of 620 tons. Although one Belgian and 
two Polish ‘‘ Decapods ” were provided with mecha- 
nical stokers a year or two ago, these French engines 
incorporate the first regular application of this fitting 
in Europe. Their grate area of 53-8 square feet is not 
large for such a provision, but it is the intention to 











per unit of weight, and are a forecast of what may 
be expected from the future Nord engines, designs 
for which, embracing simple-expansion 4-6-2, 4-8-2, 
2-8-2, and 2-10-2 types, are now completed. 

Much publicity has recently been given to the 
Nord “‘ Super-Pacifics,” the Est and P.L.M. “ Moun- 
tains,” and the P-O rebuilt ‘‘ Pacifics,” so that a 
recapitulation of their constructive details and their 






performances is unnecessary. Full dimensions of all 
may be obtained. from Tables I. and IITI., while the 
maximum recorded sustained horse-powers of each 
are given in Table II, Three of the engines are 
illustrated on p. 186. 


Taste II.—Power Output of French Locomotives. 























| Wheel | Max. D.B.H.P. 
Railway. | Class. jarrange-| sus- Speed, | per ton 
| ment. | tained | m.p.h. | of eng. 
} | D.B.H.P. weight. 
| i 
P.LM... ... 241-C | 48-2 | 2400 | 51 19-3 
Est .s . 241-002 | 4-8-2 | 2025 50 17-6 
Paris-Orleans:| 3701 4-6-2 | 2125 75 21-8 
Nord . .. 3°1261- 4-6-2 | 1910 55°5 19°3 
Nord 4-1200 | 2-8-2T| 2350 69-6 19-6 
—_— u 
GERMANY. 


Ten years ago the German State Railway decided 
upon twelve new types to work all classes of traffic, 
but after a few years’ service two types, the four- 
cylinder compound “ Pacifics”’ and three-cylinder 
simple ‘“‘ Decapods,”’ were given up, as the two- 
cylinder simple engines of each wheel arrangement 
proved more economical. For passenger work the 
standard designs are a two-cylinder 4-6-2 type, 
Series 01; a tremendous 4-6-4 T class, Series 62 ; 
a light 2-6-0 engine, Series 24 ; and a similar 2-6-2 T 
class, Series 62. Features common to all types are 
bar frames, feed-water heaters, steam-driven feed 
pumps, round-top fire-boxes, and Schmidt super- 
heaters, while, as it was desired to notch up to 25 
or 30 per cent. cut-off in normal working, the cylinders 
are of relatively large diameter. In obtaining the 
maximum tractive effort of simple locomotives, the 
German authorities use only 50 per cent. of the boiler 
pressure, but the values contained in the attached 
tables are all based on 75 per cent. of the working 
pressure. This factor is taken merely as a basis of 
comparison, for the percentages allowed by different 
Continental railways vary from 50 to 80 per cent. 

When comparative trials were conducted between 
the 01 ‘simple and 02 compound “ Pacifics”’ it was 
found that only above 750 D.B.H.P. were the com- 
pounds the more economical in fuel, and then only by 
a maximum of 6 per cent. This small difference was 
not sufficient to offset the higher initial and extra 
maintenance costs, an output in excess of 750 
D.B.H.P. being required less than half of the time in 
service. The coal consumptions and efficiencies of 
the various standard nger locomotives are as 
given in Table IV., the coal being of 12,600 B.Th.U. 
per pound calorific value. 

These draw-bar efficiencies are exceptionally high, 
and it is probable that the value for the 2-6-2 T 
engine has never been bettered by a normal European 
steam locomotive. (It has been equalled by the 
Reichsbahn heavy goods engine.) The figures given 
in Table IV. are the results of comprehensive trials, 
and must in no way be taken as representing every- 
day working consumptions. 

A short while ago a further “ Pacific” class, 
Series 03, with a 17-tonne axle load, was constructed 
for express work on light lines, but within the last 
few months a notable advance has been made by 
the construction of a series of compound “ Pacifics ”’ 
with an axle load of 18-25 tons, whose nickel steel 
boilers are worked at the extraordinarily high pressure 
of 355 lb. per square inch. This puts a different com- 
plexion on the question of compounding, and appa- 
rently the results of experiences gained with the 02 
series and with the Bavarian compounds of Series 18 
have influenced the new design. 

Although inferior in starting tractive effort to the 01 
and 02 classes, the new machines, Series 04 (see p. 186), 
appear to possess ample capacity at speed, and they are 
now dealing with 600-ton express trains on the Berlin- 
Cologne line. Compared with the first two classes, 
the grate area has been reduced by 9 per cent. and 
the fire-box heating surface increased by 18 per cent. 
Construction of the Bavarian compound “ Pacifics ” 
was not given up on the introduction of the Reichs- 
bahn standards, and these engines still work most of 
the traffic from Cologne to Basle and Munich. 

The starting tractive effort of a compound engine is 
defined in various ways by different authorities. The 
Reichsbahn, for instance, take 50 per cent. of the 
boiler pressure referred to the low-pressure cylinders, 
while the French State and P.O. lines use 75 per cent. 
in the normal formula referred to the high-pressure 
cylinders and multiply the result by two. As a basis 
of comparison the Reichsbahn method has been 
used in compiling the values given for compound 
engines in Table I., but with a factor of 60 per cent. 


BELGIUM. 


For the last three years the Belgian National Rail- 
ways have the heaviest tender engines west 
of the Russian frontier. Intended to supplant the older 
“ Pacifics’”” on the Brussels-Luxembourg section, a 
line noted for the weight of the trains and the severity 
of the gradients, rather than for high speed, these 
129-ton ‘‘ Mikados” are characterised by an axle 
load of 23 tonnes, the heaviest on the Continent. The 
2~8-2 wheel arrangement, in itself, constitutes some- 
thing of a novelty for express work, and although these 
engines run steadily at 60 to 65 m.p.h., it is doubtful 





if the present lay-out, incorporating wheels of only 
67in. diameter, would have been adopted if regular 
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speeds in excess of 62 m.p.h. (100 km.p.h.) had been | up-to-date locomotives, of various’ Continental rail- 
contemplated. ways are as indicated in Table V. 

Designed to haul 500-tonne International trains AUSTRIA. 
over 32 miles of continuous up-grade, including a} There can be few finer express designs in Europe 
74-mile stretch at 1 in 62, actual operating experience | than the 2-8-4 locomoties of the Austrian Federal 

















Tasie III.—Boiler Proportions of P ger L ti 
Railway. Etat. German |Austrian Italian Jugo- Rus P.L.M. Norte. Czecho- Nord 
State. Federal.| State. Slavian.| sian Slovak. 
Wheel arrangement -» £8-2 4-6-2 2-8-4 4-6-2 46-2 480 48-2 4-8-2 284T 4-62 
Class or series ‘ . 241-101 01 214 691 1931 Std. M 241C 4-625 456 3-1251 
ante: fe mp Ib. per eq: in. 290 227 220 199 235 185 290 235 191 246 
Type of fire-box .. . ot BB R.T. R.T. R.T. R.T. Bel R.T. Belp. R.T. Belp 
wide wide wide wide wide wi wide wide wide narrow 
Combustion chamber .. ovo. ee No No Yes No No Yes Yes No No 
Type of barrel .-| Parallel Parallel Parallel Taper Parallel Parallel’ Taper Taper Parallel Parallel 
Inside diameter of barrel, in...) 723 73-5 75-5 66-2 70-9 72-7 69-9 68 -87 67-7 68-0 
71-7 76-8 76-75 
Length between tube plates, ft. in. 20-8 22-33 19-84 19-0} 16-8} 16-11 19-7 18-103 17-3 14-9 
No, and dia.—Small tubes, mm. 20/55 106/70 151/57 46/52 156/54 | 190/50 141/55 132/55 74/51 21/50 
91/70* 31/55 
62/70* 
Flues, mm. .. 30/148 24/171 38/143 144/70 34/143 40/135 33/143 36/133 112/76 30/133 
Elements, mm. 30/38 72/29 38/38 144/25 34/38 40/38 33/35 36/38 112/25 30/38 
Evap. H.S.—-Small tubes, sq. ft... 235 1708 1748 475 1452 1658 1538 1414 669 162 
1357 260 
661 
Flues, sq. ft. . 946 944 1106 1974 839 944 931 930 1510 606 
Fire-box, sq. ft. 272 183 203 183 162 199 296 265 156 219 
Total, oq. ft. .. 2810 2835 3057 2632 2453 2801 2765 2609 2335 1908 
(rrate area, aq. ft.. 53-8 48-4 50-8 46-25 53-8 64-5 53-86 53-8 47-3 37-6 
Superheating surface, sq. ft. 812 715 880 1030 645 830 785 827 690 506 
LS sag — —— cub. ft. 400 248 235 250 240 293 400 340 224 226 
ire-box heating surface .4;, 9-682 «0-730 -«0-864«0-732,S«0-675 «0-68 = 0-74. = s(0-78 «0-696 (0-989 
Fire-box volume 
Le 
~ SA win 126 104-8 116-6 123-3104 114-7 116-8 115-3 M4 90 
Ins. dia. of tubes. 97-8* 97-8 
70* 
Tube efficiency (Rowland),percent 78-5 78-5 80-5 81-4 80-5 80-6 80-5 81-0 80-7 78-0 
Free area through tubes, sq. ft... 7°65 8-13 7-38 4-35 6-74 6-76 6-35 5-8 4-78 5-51 
Free area through tubes 45, 9-142-168-0145, 0-094 «0-125.» «0-105—0-118 0-108 0-101 0-146 
grate area 
ae aie 52-2 58-5 60-0 56-9 «= 45-6) 43-555 4B 49-3 CBS 
_ Grate area 
Fin-ves a, ratio fee 3-78 3-95 3-95 3-01 3-09 5-5 4-93 3-3 5-83 
rate area 
ent VOHUM ration. 6. s.) 1-48 BB 468d 4:46 454 7-43 6-32 4-74 6-01 
rate area 
en ne percent. .. .. 9-68 6-46 6:58 6:95 6-6 7-1 10-7 10-15 = 6-68 —s:10-48 
Superheater surface 3 «2 on: ao. oa.: 20. on. a). ; . 
Evap. His. per cent. 29-0 25-2 28-8 39-1 26-3 29-6 28-4 31-6 29-5 26-5 
* Servé tubes. "Sista ah nga 
has proved the capability of these monsters to deal | Railways. Designed to haul trailing loads of 750 tons 


speed of 69 m.p.h., a maximum axle load of 18 tonnes, 
engine and tender to suit 66ft. diameter turntable, 
ability to run with safety round curves of 30 chains 
radius at the mile-a-minute rate, sufficient capacity 
to surmount gradients of 1 in 91 for 74 miles on end, 
and 13-mile stretches of 1 in 330 to 1 in 200, without 
serious diminution of speed when hauling the 
maximum load. 

These conditions were met by the adoption of the 
2-8-4 wheel arrangement, with a Krauss-Helmholz 
truck in front and.a spring-controlled bogie in the 
rear. Actually, this lay-out enters and runs round 
curves more smoothly than would a “ Pacific” or 
‘** Mountain ”’ type of similar proportions, and on most 
curves the guiding is carried out by the three front 
flanges. Trial two-cylinder and three-cylinder loco- 
motives were constructed, but the former proved the 
more desirable, and six further machines have recently 
been put into service. The 113,500 lb. piston thrust 
of each cylinder is transmitted to the third pair of 
coupled wheels by nickel-chrome steel connecting- 
rods with a centre-to-centre length of 13ft. 11}in., the 
longest in the world. Both the gudgeon pin and the 
crank pin bushes have spherical outer surfaces by 
which the pressure on the pins is kept equally dis- 
tributed, a condition which experience with the 
previous 2-6-4 engines showed to be most desirable 
with high unit pressures. ¢~ 

Apart from the excellent characteristics as a 
vehicle, the 2-8-4 wheel arranjrement enables a boiler 
and fire-box of very large proportions to be fitted with- 
out overloading the trailing axles, and also permits 
of a fire-box of simple design. The steaming capacity 
is sufficient for the development of 3000 I.H.P., and 
on road tests a continuous output of 2300 to 2400 
D.B.H.P. has been recorded at 45 to 50 m.p.h., which 
means 3000 to 3100 1.H.P. The attention given to the 
lay-out and play of the wheels, and to the rigidity of 
the frame structure, resulted in an unexpectedly 
low rolling resistance, which accounts for the high 
ratio of the draw-bar horse-power to the indicated 
figure. Measurements made on the Vienna-Salzburg 
section showed that with trains of 450 to 700 tons 
weight and an average speed of 48 m.p.h. over the 
196 miles the two-cylinder engine consumed 3-06 Ib. 
of coal per D.B.H.P. hour, the calorific value of the 
fuel being only 11,700 B.Th.U. per pound. This con- 
sumption figure includes all losses for auxiliaries from 
end to end, the firing rate varying from 50 lb. to 
80 lb. per square foot of grate per hour, with an 
occasional maximum of 120lb. for periods not 
exceeding fifteen minutes. 





with fifteen-car 600-tonne expresses, this being an} at an average speed of 48 m.p.h., from Vienna to 
increase of almost 50 per cent. over the rating of the 


‘* Pacifics.”” In this service, with a continuous output 


These Austrian: ‘‘ reversed Mountains’’ have the 





of 1650-1700 D.B.H.P., the coal consumption aver- 
ages 4-04lb. per D.B.H.P. hour. The six-coupled 
engines are rebuilds of the pre-war Flamme machines 
and have four cylinders, the exhaust arrangements 
including a double blast-pipe and chimney. As now 
running, their maximum capacity is approximately 
2500 I.H.P., and when hauling 400-tonne trains over 
the Luxembourg line their coal consumption averages 
3-95 lb. per D.B.H.P. hour. The blast arrangements 
of the 2-8-2 class also embody a double exhaust 
lay-out, two blast-pipes of 5-33in. diameter dis- 
charging into two chimneys 17-33in. in diameter, the 
combined area of the nozzles being equal to one 7- 5in. 
pipe. 

The balancing of the 2-8-2 engines was carried out 
in such a manner that the hammer blow at 62 m.p.h. 
did not exceed 15 per cent. of the static load, which led 
to only 18 per cent. of the reciprocating masses being 
balanced. There can be little doubt that this pro- 
portion is quite sufficient in a locomotive of such size. 











The percentage of reciprocating weight balanced in 
Continental locomotives is much less than the amount 
stipulated by many consulting engineers for machines 
intended for service in the Colonies, and follows upon 
the limitation to a small magnitude of the hammer 


AUSTRIAN 2-8 





Salzburg, these locomotives had to comply with 











blow. The balancing rules, and their. effect upon! numerous restrictions, including a maximum service 
TaBLE IV. —Thermal Efficiencies of German Locomotives. 
Class .. s/s 01 02 24 64 62 
Wheel arrangeme nt .. 3 4-6-2 4-6-2 2-6-2T | 4-6-4T 
ype . 4. «. +. Two-cyl. simple | Four-cyl.comp. Two-cyl. simple | Two-cyl. simple Two-cyl. simple 
Coal cons., lb. per DBLP. hour .. 2-36 2-25 2-2 2-02 2-16 
Corresponding speed, m.p.h 50 50 25 37-3 37-3 
Cor nding D.B.H.P. . , 1500 1350 600 700 1000 
Thermal efficiency at D. B., per ‘cent. 8-6 8-9 9-12 9-95 9-5 
Taste V.—Balancing Rules of Continental Railway 
} Per cent. 
Railway. Balancing rules. Loco. | Speed, of recip. 
type. | m.p.h. weights 
balanced. 
—- / | } 
Belgian National .. Max. hammer blow 15 per cent. of static axleload .. ..| 2-8-2 62-1 18-0 
Belgian National .. Max. hammer blow 15 per cent. of static axleload .... 2-8-0 40-4 41-5 
German State | Max. hammer blow 15 per cent. of static axle load 46-2 | 74-5 19-6 
German State ..| Max. hammer blow 15 per cent. of static axle load 4-6-4T | 62-1 15-3 
German State 4. .| Max. hammer blow 15 per cent. of static axle load 2-10-0. | 43-5 21-4* 
Czecho-Slovakian .._ ..| Max. hammer blow 14 per cent. of static axle load 2-8-4T 46-6 21-4 
Austrian Federal .. ..|? ? ? re. des sin Whee wae oie es Tes 2-8-4 68-5 17-5 
Nord eRe .¢ ..} 80 per cent. reciprocating weights Two-cyl -- 30-0 
locos. only 
M.Z.A. (Spain) 33 per cent. reciprocating weights Two-cyl - 33-0 
locos. only 
Paris-Orleans ..| Max. hammer blow 2645lb. .. .. .. .. .. «. «.| 462 74:5 10-0 
Etat.. .| Max. hammer blow 3307 1b... oe] 4642 74°5 20-0 
Est .. is Vertical reactions not to exceed 80 per ‘cent. of f unsprung, | 
weight on coupled wheels’... asl — 74°5 . 





* Only 21-4 per cent. possible ; 36-5 per cent. required to give 15 per cent. of static load. 


4 LOCOMOTIVE 


highest centre of gravity and highest-pitched boiler 
among European standard-gauge locomotives, the 
boiler centre line being 2-37 times the gauge above the 
rails. The approximate centre of gravity heights 
of a number of notable European locomotives are 
given in Table VI., the figures referring to the centre 
of gravity of the complete sprung and unsprung mass. 
TaBLE VI.—Centre of Gravity Heights. 








| 
Wheel | Height | Height 
Railway. Gauge. of | of 
| ment. | boiler | C. of G. 

| centre. | 
ft. in. | ft. in. | ft. in 
Austrian Federal 4 & | 284 | 112 -|-7 0 
Hi a 4 8 | 480 1010 |; 7 0 
Norte (8 5 6 | 48-2 10 4 | 7 3 
Crocho-Slovakian 4 8 | £62 10 7 6 9 
German Sta ; 4 8 | 46-2 10 2 6 34 
French State. 4 8 | 482 / 9 8 | 6 2 
Nord .. 4 8} | 46-2 |.9 2] 5 8 








CzECHO-SLOVAKIA. 

Fifteen per cent. of the total route mileage of the 
Czecho-Slovakian State Railways being laid to 
gradients of 1 in 40 or steeper, only a small number 
of ‘‘ Pacifics ” are required, for service on the level 
sections of the main lines, express work in the hills 
being undertaken by huge 2-8-4 tanks, and by 
2-8-0 tender engines, the latter being the only 
Continental example of ‘‘ Consolidations ” carrying 
on express traffic. But as the maximum speed allowed 
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on the hill sections is only 45 m.p.h., it is very far 
from being a high-speed design. 

Judged by the standards of the French Nord and 
German State Railways, the Czecho “ Pacifics ” 
(see Table I. and p. 186), are very light, scaling 
only 90-5 tons, with 50-5 tons available for adhesion, 
the latter figure being the result of a maximum 
permissible axle load of 17 tons. Designed to haul 
trailing loads of 500 tonnes at 68-5 m.p.h. (the top 
speed allowed), and 400 tons up 1 in 100 gradients 
at 37-3 m.p.h., these locomotives have proved more 
than equal to the tasks. When pulling an eighteen- 
car test train of 642 tons weight, a speed of 62 m.p.h. 
was attained on a gradient of 1 in 1500, and on a 
5-mile gradient of 1 in 105 commenced at 6 m.p.h., 

rose to 23 m.p.h., and remained at that figure 
to the top of the bank. On this test run the maximum 
recorded output was 1550 D.B.H.P., the average 
for the whole 167 miles of undulating road from 
Prerov to Liben being 695 D.B.H.P. The evaporation 
at 190 Ib. pressure was 7-16 lb. per lb. of coal, with a 
firing rate of only 51 Ib. per square foot of grate per 
hour. The coal used was of 12,200 B.Th.U. per pound 
calorific value, and the consumption per D.B.H.P. 
averaged 3-92 Ib. 

As a light coal with a large ash content is the 
national fuel, a combustion chamber is not considered 
desirable in Czecho-Slovakia, as the lower tubes 
soon become blocked, and for the same reason the 
tube length of the “ Pacifics ” is kept down to 17ft. 
The first ten “ Pacifics’’ ran for five years with 
superheaters having seventy-nine elements, the flue 
diameter being 3in., but the latest batch have thirty- 
five-element Schmidt superheaters, and it is the 
intention to convert the original batch as they come 
in for new boilers. Steam temperatures of 650 deg. 
to 700 deg. Fah. were obtained with the first super- 
heaters, but apparently the small flues proved 
troublesome to keep clean. An interesting point is 
that both grate bars and ashpan plates are treated 
with aluminium (calorised) to prevent burning. Bar 
frames, of cast vanadium steel withan ultimatestrength 





on the steam side. Compared with the Continental 
practice of measuring on the gas side in each case, 
the British method gives larger evaporative and 
smaller superheating surfaces, except in the case 
of Servé tubes, the area of whose internal ribs is 
neglected when calculating on the water side. The 
evaporative capacity of these Italian boilers is 
approximately 28,000 lb. per hour, with a firing rate 
of 80 lb. per square foot of grate per hour; the propor- 
tions may be gathered from a consideration of Tables 
I. and III. These locomotives themselves are rated 
at 1600 rail horse-power, at a speed of 62 m.p.h. 
for the ‘“ Pacifics,”” and at 46-6 m.p.h. for the 
** Mikados,” but at firing rates of circa 100 lb. per 
square foot of grate per hour, this capacity can be 
increased, although the capacity of the boiler is 
limited by the small free area through the tubes. 

In the “ Pacifics’’ one piston valve does duty for 
inside and outside cylinders on the same side of the 
engine, the ports being crossed. The crank axle is of 
the Z type, of 5 per cent. nickel steel, and the circular 
webs are hooped, this unusual practice also being 
followed on the French Nord “ Super-Pacifics.’’ The 
latest batch of “‘ Mikados”’ are fitted with Caprotti 
valve gear to both high and low-pressure cylinders, and 
this, in addition to providing a neat cylinder lay-out, 
knocks about 1 ton off the total weight. Only one 
line of drive is required for the four cylinders, and 
this is taken from the centre of the trailing coupled 
axle. Over 700 locomotives on the Italian State 
Railways are now fitted with Caprotti gear. 


SPAIN AND PORTUGAL. 


It was in Spain that the ‘‘ Mountain ”’ engine first 
made its appearance in any numbers in Europe, for 
in 1925 six remarkable express locomotives were 
delivered by the Hanover Machine Company to the 
Norte line. Increasing train weights, coupled with an 
axle load restricted to 16 tonnes, made these engines 
necessary, and the original machines were so success- 
ful that twenty-five further engines, with slight 
modifications in design, have since been constructed 








MADRID, 


of 28-34 tons per square inch and an elongation of 
23-18 per cent., are employed, the thickness being 
3-55m. Everything has been done to pare weight 
off the chassis, including hollow-boring of the axles 
and crank pins. The ion is of the three- 
point type with cross-equalisation, and laminated 
springs are used throughout. 

While the 2-8-4T locomotives were originally 
designed for the mountain sections, a number of them 
are now working the heaviest trains between Prague 
and Budejovice, taking turn and turn about with the 
“* Pacifics.””" These twenty-seven locomotives still 
retain small-flue superheaters with 112 elements of 
19/25 mm. diameter, making two passes in 70/76 mm. 
flues. The leading carrying and front coupled wheels 
are combined in a Krauss-Helmholz truck, and many 
of the details are duplicate with those of the 
“Consolidation”’ tender engines. The fire-box 
is of the round-top wide type, and is spread over 
the top of the trailing coupled wheels, the external 
width being 6ft. 10}in. On normal schedules with 
400-ton trains the maximum D.B.H.P. approxi- 
mates to 1100, but the locomotives are capable of 
a good deal more than this should necessity arise. 
Among modern Continental tank engines this class 
and the M.Z.A. 4-8-4 machines rank eighth in weight 
at 108 tons. 


ITALY. 


Wholesale electrification has somewhat retarded 
the full development of the steam locomotive in 
the land of JI Duce. Four years ago complete designs 
were prepared for a gigantic three-cylinder “‘ Pacific ” 
with a 21-ton axle load and a tare weight of 95 tons, 
but the decision to electrify further routes, coupled 
with reduced traffic, has caused construction to be 
shelved. The then existing four-cylinder simple 
“* Pacifics ’’ of Group 690, with a 17-tonne axle load, 
have been enlarged to form Group 691, with a 
maximum axle load of 20 tonnes, and this class, 
together with the four-cylinder compound 2-8-2 
engines of Group 746, look after all the principal 
steam-hauled expresses. 

The same boiler is used for both types, and is 
characterised by a small-flue superheater with 144 
flues of 64/70 mm. diameter, the superheating surface 
totalling 1030 square feet. It may be remarked 
at this juncture that the evaporative heating surfaces 
given in the accompanying tables are calculated 
on the water side, and the superheating surfaces 
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**MOUNTAIN** LOCOMOTIVE 


by the Maquinista Terrestre y Maritima, of Barcelona, 
and the Euskalduna Company, of Bilbao. The 
principal modifications consist of an increase in the 
axle load to 16-5 tonnes ; an increase of 6 tonnes in 
total weight ; and a rearrangement of the tubes, a 
thirty-six-element superheater being fitted in place 
of the original thirty-element unit. Normal work 
requires a draw-bar output of 1300 to 1500 horse- 
power to be maintained for long stretches at speeds 
of 40 to 50 m.p.h., and a continuous evaporation of 
over 30,000 lb. of steam. Tests in this work proved 
the steam consumption to be -16-5lb. per I.H.P. 
hour, and 25-3 Ib. per D.B.H.P. hour, the correspond- 
ing coal consumptions being 2-236lb. and 3-51 Ib., 
giving an evaporation rate of 7-2, this rather low 
value being due to the poor class of coal, comprised 
of 60 per cent. of Spanish briquettes, 25 per cent. of 
Austrian small coal, and 15 per cent. of English coal. 

Much difficulty was experienced in building an 
engine of such power within a weight limit of 1-85 
tons per foot run over buffers, and a maximum axle 
load of 16 tonnes, which would go on to a 75ft. turn- 
table. The front buffer beam is far out in advance of 
the bogie, while to get the centre of gravity into a 
position which would give equal loads on the coupled 
wheels, a combustion chamber had to be introduced, 
and the smoke-box lengthened to over 10ft. 

On the Madrid, Zaragoza, and Alicante Railway 
simple expansion is favoured on the score of sim- 
plicity, and the “‘ Mountain ”’ engines are of the two- 
cylinder type. They are virtually equal in power to 
the Norte examples, although reaching only 101} tons 
in weight. They are distinguished chiefly by a trape- 
zoidal fire-box, Which, despite the narrowing of the 
front portion, has a grate area equal to that of the 
wide fire-box Norte locomotives. The latest batch, 
constructed by the Maquinista Terrestre y Maritima, 
are fitted with Lentz poppet valves operated by 
Walschaerts gear, and these valves are also applied 
to the most recent 4-8-4 tanks, which work the 
suburban traffic out of Barcelona. Another applica- 
tion of Lentz valves to a 4-8—4 passenger tank engine 
is to be found on the P.L.M. Railway, on which line the 
engines so fitted are engaged on the Riviera section. 

International traffic from the Spanish border 
to Lisbon is hauled by four-cylinder compound 
‘* Pacifics ” and 4-8-0 engines. The latter engines 
are the most recent design, and became necessary on 
account of the maximum permissible axle load on the 
Beira-Alta Railway being only 14-5 tonnes. The 





train weights rarely rise above 240 tons, and with this 
load the new 4-8-0 engines have maintained 42-45 
m.p.h. up a long rise of 1 in 67 to 1 in 80, the D.B.H.P. 
averaging 1300 for 5 or 6 miles continuously, with 
peak values of over 1400, or 16-5 D.B.H.P. per ton 
of engine weight. The grate is of the trapezoidal 
type, while exhausting is effected through a double 
Kylala blast-pipe. Slab frames, 3-15in. thick, are 
employed, and the suspension system is on the four- 
point principle, five springs on each side being used 
for the coupled wheel group. The compound ratio of 
these locomotives is 2-32 to 1, the same as the value 
of the Norte 4-8-2 machines, and among modern 
European compounds is exceeded only by the German 
State Railway “ Pacifics ” of Series 02, with a ratio 
of 2-45. 

Garratt locomotives of exceptional power are to be 
found on the Central Aragon Railway, where one and 
the same locomotive must be capable of hauling 300 
tons on the level at 60 m.p.h. and maintaining 25 
m.p.h. up 12 miles of 1 in 46 with the same load. This 
is accomplished by a batch of 4-6-2-2-6-4 machines, 
built by the Euskalduna Company, under licence 
from Beyer Peacock. 


THE BALKANS. 

After using four-cylinder simple “ Prairies” of 
light construction, the Jugo-Slavian State Railways 
made a 50 per cent. increase in locomotive power at 
one step, by the introduction of a large “ Pacific ”’ 
type, which was permitted by a strengthening of the 
permanent way. The new locomotives were built 
along with 2-8-2 and 2-10-0 classes, the boilers, 
tenders, and many details being common to the three 
classes. They are largely lightweight versions of the 
Reischbahn standard engines, various modifications 
bringing down the axle load to a maximum of 18 
tonnes. Only two cylinders are used in the “‘ Pacifics,”’ 
and the slab frames are 3-55in. thick. When burning 
low-grade Jugo-Slavian coal, the boilers (see Tables I. 
and II.) have a maximum hourly evaporation of 
35,000 Ib., but tests have shown that the drop in 
efficiency is remarkably small, with an increase in 
evaporation rate, an efficiency of 80 per cent. when 
generating 14,500 Ib. of steam per hour, falling only to 
72 per cent. at a rate of 26,000 lb., or roughly 75 Ib. 
per squarefoot of grate per hour combustion rate. 
After this, however, the efficiency drops off a little 
more rapidly, but these tests, together with recent 
observations on other Continental locomotives, amply 
confirm the contention of L. H. Fry that, within 
practical limits, the efficiency plotted against the firing 
rate follows a straight-line law. 

The Bulgarian State Railway ‘“ Mikados”’ are 
required to haul loads of 220 tons up a 10-mile gradient 
of 1 in 40 at an average speed of 19 m.p.h. These 
engines have two 25-2in. by 27-56in. cylinders, and 
were constructed three years ago by the First Polish 
Locomotive Works, the boiler being duplicate with 
those of the 2-10-0 and 2-12—4 tank classes. 

Many of the Rumanian “ Pacifies ’’ gravitated from 
the Hungarian State Railways after the war, but the 
most recent of the type are oil-burning, four-cylinder 
simples, built by Henschel. The Hellenic State Rail- 
ways present the only European instance of ‘‘ Deca- 
pods’ having been built for and regularly used on 
express passenger trains. It is true that the average 
speed between Salonika and Athens is but little in 
excess of 30 m.p.h., but gradients of 1 in 50 for no 
less than 20 miles on end have to be surmounted, and 
while the bridges have recently been strengthened to 
take an axle load of 18 tonnes, the ‘“‘ Decapods ”’ are 
limited to 14 tonnes. Two cylinders, 24in. by 28}in., 
drive the third pair of 4ft. 9in. coupled wheels, the 
design of the whole locomotive being based on that 
of the standard Austrian 2-10-0 goods engines. 


Russia. 


Much of the passenger traffic in Russia is worked 
by 2-6-2 locomotives, but for the fastest and heaviest 
duties four-cylinder simple ‘‘ Pacifics ” are employed, 
and to a lesser degree 4-8-0 engines. The latter is the 
most recent design, and embraces ninety-eight loco- 
motives, many of which are employed on the Moscow- 
Kharkoff line. Their mechanical lay-out presents 
several curious features, including bogie wheels of 
different diameters; an inside piston-rod over 9ft. 
long; and, for the inside cylinder, a modified Wal- 
schaerts gear with ten pin joints in place of the normal 
six. As a rule, Russian passenger locomotives are 
designed to give the maximum power required in 
normal service at a firing rate not exceeding 70 lb. to 
80 lb. per square foot of grate per hour. The evapora- 
tive capacity of the 4-8-0 boilers at this rate is well 
below 30,0001b. per hour when burning coal of 
12,800 B.Th.U. per pound calorific value, and the 
maximum firing rate is, moreover, very low, owing to 
the small volume of the fire-box relative to the grate 
area and fire-box heating surface (see Table III.). The 
total evaporation commences to drop off a little above 
100 Ib. per square foot of grate per hour, and this 
considerably hampers the capacity of the engine to 
deal with increasing train loads. According to the 
journal Tiagovoe Hozidistvé a great deal of trouble 
has been experienced with the single-throw crank 
axles (the centre cylinder is inclined at 1 in 8), 
and official records show that on an average no 
less than fifty of the ninety-eight locomotives are in 
the shops at a time. The “ Pacifics,” however, 
with their deeper boxes, appear to be capable of 
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sustaining a firing rate of almost twice the 4-8-0 
figure, and within the normal working range have a 
10 per cent. higher boiler efficiency, the value at 
70 Ib. per square foot of grate per hour being 72 per 
cent., against the 64 per cent. of the 4-8-0 machines. 
There are now sixty-four of these “‘ Pacifics’’ (for 
dimensions see Table I.), most of them being engaged 
on the express traffic between Moscow and Leningrad. 

Owing to the non-success of the 4—8—0 class, some 
very large 2-8-4 machines were developed, the first 
units being completed-some two or three months ago. 
The boilers are duplicate with those of the new 
2-10-2 goods engines, and have an evaporative heat- 
ing surface of 3170 square feet. The two cylinders are 
26-4in. by 30-3in., the driving wheels 73in..in dia- 
meter, and the weight 131 tons, the maximum axle 
load being 20-25 tons. 

OTHER COUNTRIES. 

Some very large two-cylinder ‘‘ Mountain ”’ engines 
form the latest addition to the stock of the Polish 
State Railways, and they constitute a considerable 
advance on the previous 4-6—0 and 4-8-0 locomotives. 
Their dimensions are given in Table I. 

On the Netherlands Railways some very powerful 
four-cylinder 4-6-0 engines were introduced a year 
or two ago, and on the International trains from 


Amsterdam and the Hook of Holland to Utrecht 
and the German frontier handle loads of 520 to 560 
tonnes weight. On test runs an eighteen-car train of 
720 tonnes weight was pulled on the level at 62 m.p.h., 
while the Dutch speed record of 85 m.p.h. is held by 
one of this class. These machines constitute a great 
advance on the previous 4-6-0 engines, the increment 
in boiler capacity being 20 per cent. and in the tractive 
capacity 25 percent. The boiler, bogie, cylinders, and 
motion details are duplicate with those of the 4-8-4 T 
goods locomotives, both classes incorporating the 
unusual feature of two inside sets of Walschaerts gear. 

No large engines are required on the 5ft. gauge 
lines of the East Baltic States; 4-6-0 engines are 
employed in Finland, but in Latvia and Lithuania 
the newest superheated passenger engines are respec- 
tively of the 2-2-2T and 2-4-4T types, the latter 
being massive machines with a 20-tonne axle load. 
In both cases the equipment is of the most modern 
character, the single-driver having a feed-water 
heater, feed-water purifier, Trofimoff piston valves, 
and a device for increasing the adhesion weight. 

No recent designs are to be found in Scandinavia, 
and further construction in Denmark and Sweden 
cannot be expected, in view of the progress made with 
oil and electric traction. 





(To be continued. 








Whirling of a Shaft 


By DAVID ROBERTSON, D.Sc., M.ILE.E. 
No. 


(Continued from page 153, August 18th). 


6. Main WHIRL WITH SKEW STIFFNESS. 

Spain unbalance of the rotor causes it to whirl in 
\O such a manner that the shaft is bent in its simplest 
mode. With a rotor running in two bearings this 
means that the shaft is bent into a single bow, and 
if the rotor is symmetrical the middle part of its 











with Skew Stiffness. 


If. 


sum of the main whirl going round at shaft speed 
and the gravitational whirl rotating at twice that 
speed. Moreover, there will always be transient 
whirls whenever the speed is changed, and they have 
their own rotations. 

In Fig. 6 the axis of rotation passes through O, 
A is the position of the c.g. when the shaft is quite 


After calculating ) from equation 4.02, set off 
two radii pr behind f by and p along the image 
of f in OQ, of such lengths that their resultant is OG. 

The skew elastic force y? pr lies along the image 
of pf in OQ, and is consequently » ahead of gy. The 
whirl force —x? 9 is (180°—) behind op, and is 
therefore directly opposite to +? gy. 

Of the remaining forces, —x? pg lies directly opposite 
to f, and y? g» lies along the image of 9, in OQ, and 
therefore lies along f. 

Since the first pair are in line with one another 
and the second pair co-linear with f, which has to 
be balanced by the resultant of all four, it follows 
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FIG. 6. MAIN WHIRL WITH SKEW STIFFNESS 


that the first pair must be equal and opposite to 
one another, and that the second pair alone must 
balance f. Hence, 
























centre line will retain its original direction. This | free from whirling strain, and G is its actual position y* e7=x? 9p . 6.01 
is the main whirl and it rotates along with the shaft. | because of the whirl; A will be referred to as the f= pr—y* pb (84) fF pp 6.02 
Symmetrical dynamic unbalance gives a higher | ‘* neutral point.” ‘Sennen 
mode of vibration with two bows bent in opposite OA (=a) is the neutral radius or excentricity, anaes 
directions and a node at the middle. With this|OG (=r) is the radius of the main whirl, POP’ ef= (x2 /(x4— x4) ff 6.03 
whirl, the c.g. remains at rest, but the mid portion | is the axis of maximum stiffness, and QOQ’ that of Cegaiig oe aor f 6.04 
of the centre line describes a cone; it has a higher | minimum stiffness; all of these rotate along with p= iY"); ; 
critical speed than the main whirl. the shaft and retain constant relative positions r= J p7?-+ p92+2 pf pp cos (2 8’+ p) | * 6.05 
When the dynamic unbalance is unsymmetrical | with a fixed shaft speed. OA might have any direc- ( 4/4442 (y2/x2) cos (2 6’+)!? 9, 6.06 
about the c.g., it will give a similar whirl, but it will | tion with respect to the axes of stiffness, but we shall = 1+ y4/x*+2 (y?/*?) cos ( +Y);* ey 9% 
also induce a main whirl even if the static balance | suppose it to lie behind OQ by the angle § and OG (| 4 -4/x4-+ 2 (y2/x2) cos (2 0’+)! by 
be perfect. As we are supposing that the mass of | behind OA by the angle 9, which is not necessarily me e sip 
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unbalance is possible in our problem, and thus we| The force inducing the main whirl is the elastic | Also, 
have only to deal with static unbalance. foree acting when the c.g. is forcibly held at the! gin (6’+6+¢)=( pjir)ain (20’+)) 2 . .) 6.08 
We shall also confine ourselves to the case of a| axis of rotation ; it is that due to the deflection AO. sin (2 6’-+.) 
vertical shaft without transverse load. With a|Its amount and position can be obtained from ab carer ya we yy aaree 6.09 
equations 2.05-2.07 if a be inserted in place of p. i 1+-y*/xt+-2 (y?/x?) cos (2 0°+-) ; * 


horizontal shaft, the actual whirl would be the vector 
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At @,, the critical speed corresponding to the mean 
stiffness, x?=2«,, J=90°, and the corresponding 
radius is: 

pte LE MMe TYEE G My Yai 2H} f. 6.10 
(4 a? w,?—y*) 
which is negative when y?/w,* exceeds 2 «/w,, and 
infinite when these are alike. 

If y? be greater than 2«(w,?—a*)! there will 
be two critical speeds which make x‘=y‘, and these 
speeds require an infinite whirl for equilibrium in 
spite of the friction opposing the whirl. As we shall 
see later, the equilibrium between these speeds is 
unstable. 

These skew critical speeds, or limits of stability, 
can be found from equation 4.01 by putting x‘=y‘, 
and treating @ as the unknown. They are given by 

®47=(,?— 2 a) + !(@,?—2 «?)?—(@,4—Y4) | ‘AT 


a ais. SS 


= (@,?—2 @?)+ | y!$—4 a? (@,?—2?) | 

They coincide at (w,?—2 «?)' if y2=2 « (w,2—«?%)}, 
and if y?=2 « w, the upper one agrees with the speed 
«, and the lower one is (@,?— 4 «®)?- 

The conclusion that there are speeds at which an 
infinite whirl is required for equilibrium, even with 
friction present, is most unexpected, and at first sight 
incredible, seeing that the friction would then be 
infinite. The explanation lies in the obliquity of the 
skew elastic force. 

With uniform stiffness, the greatest tangential 
elastic force available for balancing the friction is 
@,* a, which is small. But with skew stiffness we 
have, in addition, a component of y? r, which is not 
limited. 

The variation of the equilibrium whirl radius, and 
of its direction, are shown by the graphs of Fig. 7. 
The particular case chosen is that in which the neutral 
radius lies along the axis of minimum stiffness and 
the constants have the values marked on the diagram. 
The limits of the unstable range are also marked with 
their values in terms of @,. 

Fig. 8 shows the same thing in another way by 
giving the locus of the point of equilibrium for speeds 
form zero to infinity drawn on a plane rotating with 
the shaft. In this diagram, deflections are measured 
from A and whirling radii from O, but over a large 
range of speed the difference between them is negligible 
with the values of « which are usually met with. 

When OA lies along OQ and the lag is less than 45°, 
the skew elastic force pulls the c.g. outwards and 
forwards. Thus the radius is greater than with 
uniform stiffness, while the lag is smaller, or may be 
negative, as in the unstable range. 

When the lag is 90°, the elastic forces come into 
line and balance the centrifugal force ; consequently 
for this position (@,?+y?)=*, which gives w/w, 

=1-140 with our constants. The friction is then 
balanced by the inducing force, so that 2 cwr= 
=(w,?—y*) a or r/a=3-07, compared with w,/2 a, 
cr 5 with uniform stiffness. 

If OA were to lie along OP, the skew elastic forces 
with small lags would have an inward component, 
reducing the radius, but its tangential component 
would act with the friction and increase the lag. 

Our solution holds only if the friction be propor- 
tional to the velocity. With friction proportional to 
the square of the velocity, the Principle of Suppression 
cannot be applied, and it would be very difficult, if 
not impossible, to get a solution. 

With the square law of friction, our « would not be 
constant, but would be proportional to the velocity 
of the c.g. For small changes of this velocity, the 
error arising from: assuming « to be constant at the 
appropriate value would not be great. 

It is therefore probable that even with the square 
law, a shaft which has skew stiffness will give, over 
a large range of speed, deflections which are much 
greater than with uniform stiffness. Since both « 
and x then change with the deflection as well as with 
the spéed of rotation, the speed at which y‘=x* 
would not be constant, and, as the shaft runs out, 
« would soon reach the limit beyond which this rela- 
tion is impossible. 

With the square law of friction, there will thus be 
no infinite values of r/a, but nevertheless it would 
appear to be wise to avoid skew stiffness in any 
rotor intended for high speeds. 

For the sake of comparison, the locus for a uni- 
formly stiff shaft has been drawn dotted in Fig. 8. 
Except that y?=O, the constants are the same as 
for the other locus. It is only in the neighbourhood 
of A that the locus for uniform stiffness differs 
seriously from the circle whose diameter .is a line 
drawn from O to a point vertically over E, and 
level with the mid-point of OA, OE, being the radius 
at the critical speed. 

The problem could be attacked from the considera- 
tion that the centrifugal force and friction are balanced 
by the four forces w,?a, 7? a, w,?r, and y? r, but the 
equations so obtained are not convenient for solu- 
tion. The author has not succeeded in throwing 
them into the form obtained above, but they do 
give the same numerical results in several examples 
which have been tried. 

There is yet a third way in which a solution can 
be found. First calculate the whirl p, due to the 
inducing force f on the assumption that y? is zero. 
This leaves a rotating discrepancy force y? e,, which 
induces a second whirl p, on the same assumption, 





and leaves a second discrepancy force y* e,, and so on. 
The whirling radius r is the vector sum of the infinite 
series of whirls thus obtained, and it will be found 
to agree with the result already given. 


7. TRANSIENT WHIRLS WITH SKEW STIFFNESS, 


When the conditions are suddenly altered, 
transient whirls are superimposed on any exist- 
ing steady whirl or whirls of such magnitudes that 
their initial displacement and velocity make up for 
the difference between those of the new state of steady 
equilibrium and those of the old. As a rule, these 
transients decay under the action of the friction they 
produce. 

Suppose the c.g. to be whirling in such a transient 
whirl with a rotation @; and a radius e, which decays 
in accordance with the factor <**', Its radial velo- 
city is then —« pe and its radial acceleration ~+-«? p, 
the negative sign indicating that the direction is 
inwards and the positive sign that it is outwards. 

Since the radial velocity rotates with the radius, 
there is a Coriolis acceleration of —2 « aj p perpen- 
dicular to the radius. This acceleration consists of two 
parts, the first being due to the change in the direction 
of the velocity, and the second, equal to the first, is 
that required to keep the c.g. from running ahead as 
it moves inwaras. 

Now, —2« w:j ep is just the acceleration produced 
by the friction, if the « used here be the same as that 
in the expression for the friction. Consequently, 
under these circumstances, the Coriolis inertia force 
and the friction balance one another at all speeds of 
rotation, and if there be no other tangential forces 
the radius must decay in accordance with the law 
assumed, as otherwise a balance would not be achieved 
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FIG. 9—TRANSIENT WHIRLS WITH SKEW STIFFNESS*® 


between the tangential forces. With the radius 
decaying at this particular rate, we may therefore 
omit further consideration of both the tangential 
friction and the Coriolis force. 

The remaining forces per unit mass are :—The 
direct elastic force —w,29; the centrifugal force 
+? 9; the inertia force, —a* p opposing the radial 
acceleration ; the radial friction, +24? 9 opposing 
the decay velocity —ap. All of these are radial, and 
the sum of the last two is +a? . When the shaft 
has skew stiffness, there is also the skew elastic 
force y? e, acting along the image of ¢ in the axis of 
minimum stiffness. 

Since the skew elastic force is oblique to the radius, 
except when the latter lies along one of the axes, 
when there is skew stiffness equilibrium is impossible 
with a single transient whirl, but it can be attained 
with a double whirl whose components continually lie 
along the images of one another in the axis of minimum 
stiffness, as in Fig. 9. 

In this diagram, G is the position of the c.g. for 
equilibrium with the steady whirls, G’ that when a 
transient is also present, and PGP’, QGQ’ the axes 
of maximum and minimum stiffness. 

The component whirls have equal and opposite 
rotations -+-w; relative to the shaft, and absolute 
rotations of ws=(@+os) and ap=(@—az). The 
radius of the component with forward relative rotation 
is pr, and that of the backward whirl is 95; both 
decay in accordance with the factor <~ ‘. 

Omitting the suppressed tangential friction and 
Coriolis force, the remaining forces divide into two 
groups, one along each radius, because with the 
relative positions we have chosen for these radii 
y? py lies along 9 and y* ¢ along py. Consequently, 
the resultant of each group must be zero, and thus 
we have : 

@,” p= (+ ws)? pf + a? og +7” Po 
To simplify matters, we shall write ,* for (w,? 
then : 


7.01 
a?) ; 
1? pp= !@o®—(w+ws)*} py - 7.02 
and similarly, 
1 p= {oct —(o—eon)} 0» 7.03 


* The rotation symbols with rings round them in the diagrams 


denote rotations relative to the shaft; the others stand for 


absolute rotations. 





Hence, 


y= | 
Os os! -2 w;* (wy? ++?) + } ay" 
~2 wy? oat! —y! 7.05 
@ 5" = Wy" + w* + (4 wy* wy)! phe bo, 7.06 
We thus have two values of w,?, each corresponding 
to a pair of component radii with equal, but opposite, 
relative rotations. The two radii of a pair are not 
independent, but have their relative lengths fixed 
by the above equations, and their relative positions 
by the condition that each must lie along the image 
of the other in the axis of minimum stiffness. 
Consequently, a single pair is unable to satisfy 
the two independent conditions that both the dis- 
placement and velocity of the transient must agree 
with the given initial values. But these conditions 
can be met by a suitable combination of the two pairs. 
The transient, in general, has thus four radii, 
Pfir Poy» Pfas Pbg, having respective relative rotations 
of +s, —@s,, +g, and —@s,. Their initial lengths 
and directions are determined by the relationships 
between the members of a pair already mentioned, 
combined with the two vector equations : 


(yp? — (c+ @g)*} | @yp®—(@ —es)?} . 7.04 


PHL (Pf +e Pdr) + (fe + bg) . 7.07 


A pi=v7J 5, (Pf. —v Pty) + vj sg (ef2- 
vio. ere 

where 9; is the initial value of the total transient 

whirl radius, and A ¢; is the initial velocity of the c.g. 

relative to axes centred at G and revolving with the 


shaft. 
If there be no skew stiffness, y? is zero and the 
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7.08 
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FiG. 10—EXPONENTIAL TRANSIENT WITH SKEW 
STIFFNESS 


four values of ws; reduce to two, which give absolute 
rotations of +.,, which differs very little from +, 
with the usual amounts of friction. 

Thus, the rotation of the transient is independent 
of that of the shaft when there is no skew stiffness, 
but it does vary with the shaft speed when there is 
skew stiffness. 


8. STaBrmniry oF MAIN WHIRL WITH SKEW STIFFNESS. 


As we have just seen, the transient has four 
components, whose rotations are the four roots of 
equation 7.06. The major roots, corresponding to 
the positive sign before the radicle, are always real ; 
consequently, these portions of the transient are 
always rotating ones shrinking with the factor 
e~¢ t, and they can never give rise to instability. 

But the minor roots, arising from the negative 
sign, vanish when : 

w= wy? Ly? =o,2—a +7? 
Between these speeds, o,;” is negative and ws 
imaginary. This means that the minor components 
of the transient do not then rotate relatively to the 
shaft, but instead of doing so they have an additional 
exponential factor, ¢+?t, superimposed on the other 
one, where +78 are the imaginary roots of the 
equation and i= 1/ —1. 

The total exponential factor of these components 
is thus «(+*)t, The negative value of B gives a 
second shrinking factor, and, therefore, does not 
interest us at present. But the positive value gives 
a growing factor, and if 8 exceeds a, the transient 
whirl will grow indefinitely and instability results. 

Since instability begins when B=a, and 1 B=ws, 
we can obtain the corresponding speeds by writing 
i « instead of ms in equations 7.04, which then gives : 


8.02 


8.01 


t Gy?@— (en - 4a)*;. 


yi= (a —(@+i a); | 


= | @,” -o?—2i ae! w,? —w? + 2iaw, a 


=(w,2—w?)? +4 a? w? 8.04 

As might be expected, this is identical with equation 
4.01 after putting y* in place of x‘, from which the 
skew critical speeds were determined. Hence, the 
equilibrium is unstable between the two skew critical 
speeds, but stable beyond these limits. ‘ 

The range of speed throughout which the transient 
has components without relative rotation has a 
margin on each side of that between the skew critical 
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speeds. Within these margins, the + exponential 
transient is also a shrinking one, because #8 is smaller 
than «. 
We can obtain the same result and also the direction 
of the growing transient, if we begin by supposing that 
the transient GG’ remains at a fixed angle 6 behind 
the axis of minimum stiffness, and that it changes in 
accordance with the factor e(¢-*)¢ instead of rotating 
relatively to the shaft. (See Fig. 10.) 
Since the radial velocity and acceleration are now 
a)p and (B—«a)*p, the forces at right angles to 
are :—The tangential friction —2«wjp, the 
Coriolis force — 2 (B—a)jp, and +y¥? sin 2679, 
the normal component of the skew elastic force. 
Hence 


(8 


GG’ 


y? sin 2 0=2 0 (6—a)+2aa=208. 8.05 
The radial forces along GG’ are :—The radial 
friction —2«(%—«a)p, the centrifugal force -+- w? p, 
the inertia force —(f%—«)? opposing the radial 
acceleration, and the elastic forces —w,?e and +y¥? 
cos 29. Equating these we get 

y? cos 2 6=(w,?—o?)+(B—a)?+2 a (B—a) . 8.06 
(w,,? — *) — a?-+ B? 8.07 
(wy? — w*) +B? 8.08 

{ 4 a2, 2 a2 
y* ' (o,* «?) 4 6; 4 4u?8 8.09 
O=844-2 (e,?-+@?) 6?+(@,?—w?)?—y! 8.10 
a2 (co, + w?) + (4 ey? w? + 4)? 8.11 
This is the same as equation 7.06 with —{* sub- 


stituted for w,?._ But now the minor roots are always 
imaginary, and the major ones are real only within 
the range for which w; had imaginary roots. Obviously 
6 is real when os is imaginary, and vice versd, and the 
physical meanings of the real and imaginary roots are 
interchanged from one equation to the other. 

For the position of the whirl we have 


sin 2 0=2 a? y? 8.12 
cos 2 6= (ay? 8?) /y? 8.13 
2 w+ (4 w,? w? +7")?! 8.14 


Since 6 is real only when fis real, we need only con- 
sider here the positive sign before the radicle in 
equation 8-1]. 

From these equations it follows that 6, which is the 
lag of the transient behind the axis of minimum stiff- 
ness, has the same magnitude for both real expo- 
nential transients, but it has the same sign as # and 
is therefore positive for one and negative for the other. 
That is, these two transients lie along the image of 
one another in the axis of minimum stiffness, just as 
the two members of a pair of rotating ones did. The 
growing transient lies behind the axis of minimum 
stiffness, and the decaying one ahead of it. 

The limits of speed within which a transient 
without relative rotation can exist are («,*-+-?)!; 
obtained by putting B=0 in equation 8.11. 

At the lower limit, since 6 is then zero, the direction 
of both stationary (relative to the shaft) transients 
lies along the axis of minimum stiffness. As the speed 
is raised, 8 and 6 increase together until 6=45°, at 
which point cos 20=0. Beyond this, 6 continues to 
increase to 90° at the upper limit. 

Within this exponential range there may, of course, 
be a pair of rotating components as well as the expo- 
nential transient, for w, has still two real roots. 

At the limits of instability 8=« and 


cos 26 (w,” — oy?) /y? 

+ {1-4 a3 (co,2—a*)/y*} * 
When «/@, is small compared with ?/@,?, these 
values of cos 2 6 do not differ greatly from + 1, corre- 
sponding to §6=0 and 6=90°. 

Since it is the growing transient which causes 
instability, 8 gives the direction in which the shaft 
flies out when the speed lies within the unstable 
range. Consequently, that direction lies close to the 
axis of minimum stiffness at the lower limit of 
instability ; as the speed is raised it gradually falls 
back, and it has almost reached the axis of maximum 
stiffness at the upper limit. 

Because the Principle of Suppression applies here, 
the transient is exactly the same whether G is the 
moving point of equilibrium for the main whirl, for 
the gravitational whirl, for the two of them together, 
or for any possible combination of whirls. Thus, the 
unstable range of speed is not affected by the nature 
of the whirl of G, and still applies when the shaft has 
no unbalance and no sidewise force. 

Unless there is a very excessive amount of skew 
stiffness, the unstable range will not extend as far 
down as the speeds at which the gravitational whirl 
is of importance. 


+2at/y? . 8.15 


(To be continued.) 








Destruction of a Stratosphere 
Cabin. 


THE special hermetically closed cabin of the new balloon 
which was being constructed in Belgium with the object 
of attempting another ascent to exceptionally high 
altitudes has been completely destroyed by an accident 
which occurred during its tests. Two ascents into the 
stratosphere, it will be remembered, have already been 


results obtained. It was hoped that a third ascent would 
enable valuable information to be secured and a new 
cabin was on the point of completion, This cabin was of 
spherical form, and had, of course, to be air-tight, for it 
was to ascend into regions where the temperature and 
tenuity of the atmosphere prohibited exposure of the 
occupants. It was made of an aluminium alloy for the 
sake of lightness. Tests carried out at the University 
of Brussels had not been satisfactory, and an engineer 
and two workmen came from the makers’ works at Liége 
to correct the defects that had been observed. On Friday 
evening, August llth, everything was ready for a new 
test, and under the supervision of Professor Cosyns, who 








WRECKAGE OF STRATOSPHERE CABIN 


was to make the ascent, the cabin was submitted to an 
internal pressure of two atmospheres. Fresh cracks then 
appeared in the walls, but the representatives of the 
makers maintained that they could be repaired satis- 
factorily by caulking while the cabin was still under 
pressure. Realising the risk of such a procedure, Professor 
Cosyns fortunately sent all spectators out of the labora- 
tory, for immediately the attempt to caulk the cracks 
was made the cabin burst, killing one workman, seriously 
injuring the other, and wrecking the laboratory. At the 
moment of the explosion the pressure inside the cabin 
amounted to 1-85 atmospheres. A view of the wreckage 
is reproduced herewith. 








Electrical Accidents. 


ACCORDING to the Home Office Report on Electrical 
Accidents in 1932, the accidents reportable under the 
Factory and Workshops Acts, 1901-1929, numbered 313, 
but only 19 were fatal. The number was well below the 
five-year average figures for 1922-1926 and 1927-1931, 
which were 371 and 380 respectively. There were 51 other 
accidents, including 12 fatal, which, according to rules, 
need not have been reported, and 39 fatalities in places 
other than factory premises came to the knowledge of the 
Inspector. The total number of known fatalities was 
therefore 70, or 4 in excess of the number that occurred in 
1931. Fourteen of these fatalities appear to have occurred 
on domestic premises, three being caused by the use of 
defective portable apparatus, and three people lost their 
lives in bathrooms. 

Switchgear was again responsible for the largest number 
of accidents, and although there was a reduction of 13 as 
compared with the previous year, this was unfortunately 
offset by an increase of from 4 to 9 fatalities. The increas- 
ing difficulty experienced both on supply systems and in 
works of putting switchgear out of action for cleaning and 
renewals or extensions is apparently often responsible 
for shocks and burns. Continuous service is becoming so 
essential that work is often done on the apparatus while 
it is alive, and accidents chiefly in the nature of heavy short 
circuits often occur. 

That high-pressure terminals insulated with tape should 
not be touched is apparently not fully apprec » as 
several fatalities occurred as the result of this foolish 
practice. Defects in the insulation of cables and flexibles 
resulted in over 40 accidents, as compared with 36 in 1931, 
but fortunately none were fatal. The maintenance of 
flexible conductors in a safe condition is considered to be a 
matter that receives less attention than is called for by 
the risk of shock and fire entailed. The use of flexible 
conductors of unsuitable size or of the incorrect type for 
a given purpose is another main cause of trouble. Portable 
apparatus caused 3 fatal accidents in factories and 9 on 
premises outside the range of the Acts, and these accidents, 
together with those that caused disablement alone, again 
emphasise the importance of ensuring effective earthing 
of metal work, especially in places in which metal apparatus 
is handled in the neighbourhood of conducting floors. 
The use of small transformers under these conditions, and 
particularly in connection with temporary lighting, is 
again recommended by the Inspector. 

A disturbing fact disclosed at several investigations was 
that those responsible for the operation of plant had no 
knowledge of the maximum short-circuit input or the 
maker’s rating of circuit breakers. The most difficult 
aspect of the control problem is in relation to bulk supplies 
to industrial consumers who are faced with expenditure as 
the result of the growth of supply undertakings. The 
Inspector therefore suggests that in many cases trans- 





made by Professor Piccard, of the University of Brussels, 
but no particulars have yet been published of any scientific 


with more consideration to the load demanded and that the 
best interests of authorised undertakers will be served by 
advising their industrial consumers of the supply con- 
ditions which obtain and by making adjustments such as 
sectionalising. 

Inspection of a sub-station after nearly 200 gallons of 
oil had been liberated as the result of a fractured trans- 
former tank revealed the fact that the transformer was 
only separated from the main machine room of a newspaper 
printing establishment by expanded metal screens, 
through which the oil naturally passed. Fortunately, the 
oil did not ignite and the sub-station has since been 
removed to a more favourable spot, but similar conditions 
to those originally existing at this place have been noted 
elsewhere. Although the measures advocated during past 
years for preventing or limiting the spread of oil which 
may be released from switchgear or transformers are now 
more commonly adopted, variations of the methods 
advocated have been noted. Arrangements which involve 
the passage of the oil through a pipe or duct to the sump 
are considered to be less effective from the point of view of 
the rapid extinction of fire than those in which the sump 
is in the neighbourhood of the oil-filled apparatus. 

Four fatalities occurred in connection with open type 
switchgear associated with outdoor sub-stations. In each 
case warnings had been given to the men who were killed, 
and it is evident that they were either misunderstood, 
forgotten, or ignored. The experience acquired on outdoor 
switchgear shows that “inadvertence” is a dominant 
factor in connection with switchgear accidents and leads 
to doubt as to the sufficiency of merely spacing switchgear 
sections unless supplemented by prevention of access 
between them. Some of the later 33 and 66-kV designs 
have demonstrated that the erection of steel work at 
selected points between sections is not so impracticable as 
it was believed to be five years ago. 

Among the notable accidents described is one in a steel 
works, in which a lifting magnet on an overhead crane 
dropped its load. The supply to two cranes in separate 
bays was controlled by a single breaker, and a short circuit 
on the trolley wires in one bay caused the breaker to trip, 
thereby cutting off the supply to the magnet in the other 
bay and causing the et to drop itsload. The accident 
clearly points to the desirability of providing crane magnets 
with separate trolley wires and making the connections so 
that the operation of the crane trolley wire protective gear 
does not interfere with the magnet supply. 

For some unaccountable reason, the Inspector states, 
electrical engineers persist in using metal or metal edge 
rules for measurements, and accidents arising from this 
practice are not infrequent. Whilst making measurements 
on switchgear with a wood rule having an aluminium edge, 
a senior engineer inadvertently laid the rule against the 
440-volt bus-bar terminals, and as the supply was obtained 
from a large transformer the heavy arcing gave rise to 
serious burns, which necessitated several weeks in hospital. 
Whilst cleaning a switchboard in a sub-station, an 
attendant touched a 6000-volt terminal on a potential 
transformer which was supposed to be dead, and also 
received severe burns. The reason for the transformer being 
alive was failure of the switch to operate when the handle 
was actuated owing to dirt on the operating mechanism. 
Although isolating links were in series with the oil switch 
and would have avoided the accident if they had been 
opened, reliance was placed on the switch alone. 








PERMANENT INTERNATIONAL ASSOCIATION 
OF ROAD CONGRESSES. 


By invitation of the German Government the 
seventh International Road Congress is to be held in 
Munich in September, 1934. It is expected that the 
Congress, which will last for one week commencing on 
the first Monday in September, 1934, will be attended 
by leading representatives of road and transport interests 
from the principal countries of the world, with a view to 
the discussion of important and urgent questions affecting 
road construction, road transport, traffic control, &c. 
As at previous Road Congresses, benefit wiil accrue from 
the opportunities afforded for the examination of these 
problems in their international bearings, and from the 
inspection of road works undertaken in the country where 
the meetings are held. The subjects to be discussed 
at the Congress cover the recent progress rnade in the use 
of cement, tar, bitumen, emulsions, &c., in road construc- 
tion—special attention being given to the question of 
economics and the steps taken to prevent surfaces from 
becoming slippery—the means adopted to ensure the 
safety of road traffic, the relationship between road 
traffic and the surfaces of the roads from the point of 
view of the economy of transport, and the desirability 
of securing international unification as regards regulations 
governing types and dimensions of vehicles. The British 
Organising Committee of the Permanent International 
Association of Road Congresses will be charged with the 
duty of ensuring the adequate representation of British 
interests. It is pro that, as in the case of previous 
Congresses, the Committee shall collect the subscriptions 
of the British members, receive applications for member- 
ship, and make all necessary arrangements for the con- 
venience of British delegates. The headquarters of the 
Committee are at 7, Whitehall-gardens, London, 8.W., 
where inquiries can be addressed to Mr. &. B. Hart, 
Joint Honorary Secretary of the Committee. 








Wit the reconstruction of four bridges for which plans 
are now being prepared, the L.M.S. Railway Company 
will have completed an intensive programme of strengthen- 
ing bridges in various parts of its system in order to enable 
more extensive use to be made of the heavier and more 
powerful locomotives now in service. Under this scheme, 
which was begun in 1929, some forty-four bridges have 
already been rebuilt, and the four now in hand represent 
the last item in the programme. The routes to which 
this scheme has been applied are between Pye Bridge 
(on the Trent and Chesterfield line) and Leeds; and 
between Clay Cross, south of Chesterfield, and Wichnor 





forming plant capacity might for the present be limited 


(between Derby and Birmingham). 
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The Measurement 


> 


( N a measured mile or similar trial the speed of a 

ship can be determined with fair accuracy and 
case from an observation of the time taken by the 
ship to run a known distance. At sea, out of sight of 
a land mark or other fixed datum on which to base 
the measurement, the determination of a ship’s 
speed by the inverse process, namely, from an obser- 
vation of the distance covered in a known interval 
of time, presents a problem the satisfactory solution 
of which has long been awaited by mariners. 

The primitive form of log makes use of a line 
knotted at every 47ft. 3in. and a 28-second or 14- 
second sand-glass. A weighted piece of wood—the 
** log-ship ’’—shaped to a sector of a circle, is attached 
to the end of the log-line, and trails it out astern. 
The number of knots which go overboard while the 
28-seegnd glass is running out is equal to, or is taken 
as being equal to, the speed of the ship in nautical 
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Fic. 1--SCALE ADJUSTMENT LINKAGE 


miles per hour. A 90ft. length of “ stray-line * is 
provided between the log-ship and the zero point 
from which the counting of the knots begins. This 
stray-line portion is intended to carry the log-ship 
clear of the influence of the ship’s wake. The assump- 
tion is made that once clear of the wake the log-ship 
remains stationary in the water, or at the most moves 
to and fro about a mean position which is equivalent 
to a fixed station. This form of log is moderately 
satisfactory for speeds up to about 10 knots. It is 
still occasionally used for measuring the strength of 
currents, but has been almost completely supplanted 
as a means of determining the speed of ships by the 
“patent ” log. 

The patent, or taffrail, log makes use of a torpedo- 
shaped brass body with projecting fins which is towed 
astern at the end of a log-line, 200ft. to 600ft. in 
length. The fins cause the body to rotate. The 
rotation is transmitted up the line to a fly-wheel, 
and thence to a geared counter, which indicates on 
its dial the number of nautical miles run by the ship 
from the instant at which the log-line was dropped 
overboard. The assumption is made that the 
number of turns made by the spinner while it is being 
towed one mile through the water is constant at all 
speeds of towing. In other words, it is assumed that 
if there is any “ slip ”’ it is constant and independent 
of the speed. The fly-wheel is intended to damp out 














FiG. 2—DISTANT SPEED INDICATOR 


the effect of momentary variations in the tautness 
of the log-line caused by surging of the spinner or 
the ship. 

Passing to recent developments in the design of 
ships’ logs, we may mention first the form invented 
by Captain Chernikeef, Chief Hydrographer of the 
late Imperial Russian Navy. The Chernikeef log 
is, in principle, identical with the ‘“ patent” log, 
in so far that it employs.a spinner, the number of 
turns of which, made in a given time, are observed 
for the purpose of calculating’ the ship’s speed. 
The details of the instrument are, however, quite 
different. The spinner is a small light four-bladed pro- 





of Speed at Sea. 


peller mounted at the end of an arm projecting from 
the external skin of the ship’s hull. A small water- 
tight fitting on the axis of the propeller contains an 
electrical make-and-break disc, which is driven 
through worm gearing from the propeller. A 6-volt 
storage battery is connected in circuit with this disc. 
The gear ratio between the propeller and the disc is 
such that between successive contacts the propeller 
makes 225 revolutions. It is takem that the propeller 
makes 225 revolutions while the ship is traversing 
one-twentieth of a nautical mile. The impulses are 
transmitted from the disc to a dial-and-pointer 
counter, which registers the progressive distance run 
by the ship. A buzzer or flash lamp may be con- 
nected in the circuit to sound or light up at each 
impulse. By timing the interval between successive 
soundings or flashings, and by making use of a printed 
table supplied with the instrument, the speed of the 
ship in knots can be quickly determined. In a later 
development of this log an additional indicator has 
been provided, which combines the distance run with 
time intervals in such a way as to give a direct read- 
ing of the ship’s speed in knots. In connection with 
the design of this log, it is assumed that the lightness 
of the propeller and the small amount of work which 
it has to perform result in its rotating without 
appreciable slip at all speeds. 

For the purposes of ship navigation, it is desirable 





ment to an indicator or recorder graduated to read 
the ship’s speed directly in terms of knots. The two 
pressures are transmitted through the sea water which 
enters the apertures and rises up the connecting 
pipes. In order that the system may be primed in 
this way, it is necessary that the pressure chamber 
and the connected parts should be below the external 
water line. The speed indicator is for convenience 
made in one unit with the pressure chamber. From 
it readings of the speed are relayed electrically to 
distant indicators elsewhere in the ship. 

Another type of ships’ log based on the use of a 
Pitot tube is that which has been developed by the 
British Pitometer Company, Ltd., of Victoria Station 
House, 8.W.1—a subsidiary company of Glenfield and 
Kennedy, Ltd., Kilmarnock. As a result of extensive 
trials carried out by the British Admiralty with 
various types of submerged log the Pitometer log has 
been fitted in a number of ships of His Majesty’s 
Navy and is about to be fitted in others. It has also 
been tested in several mercantile vessels. Logs of 
the same general pattern, but modified in some of 
their constructional details, have been fitted by the 
Pitometer Log Corporation of New York in certain 
ships of the United States Navy. 

The use of a Pitot tube as a means of determining 
the speed of a ship, and, by integrating the speed with 
respect to time, the distance run, possesses several 
advantages. The law of the Pitot tube is well under- 
stood and is followed in practice to a very close degree. 
When the instrument is used in water—although it is 
otherwise in air—the pressure readings are almost 
independent of the exact shape of the dynamic orifice, 
both sectionally and in elevation. Practically the same 
readings, for instance, are obtained when the orifice 
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FiG. 3—-SPEED MEASUREMENTS AT VARYING DISTANCES FROM SHIPS’ 


to know both the speed and the distance run from some 
zero position or instant. The primitive, the “ patent ” 
and the Chernikeef logs all operate by measuring the 
distance run and yield a measure of the speed by 
reference to an independent time-keeping source. In 
the Forbes log, used at one time in the United States 
Navy, direct and independent readings of the speed 
and distance run are provided. This log makes 
use of a screw or water-wheel, mounted inside a 
tube projecting through the bottom of the ship. 
A contact maker operates, through a ratchet and 
pawl, a recorder or indicator giving the distance 
run. In addition, the water-wheel drives a magneto, 
the voltage generated by which is proportional to 
the speed of rotation, and therefore to the speed of 
the ship. The voltage is indicated on a meter 
graduated to read directly in terms of knots. 

In other forms of log the ship’s speed is directly 
measured, the distance run being derived therefrom 
by @ process of integration with respect to time. 
An instrument of this type is the “Sal” log, a 
Swedish invention, which has received application 
in the Japanese Navy and elsewhere. This log 
marks a departure from the use of a spinner or pro- 
peller, and relies instead on the principle of the 
Pitot tube. The dynamic head is obtained at a tube 
projecting thrdugh the ship’s bottom. This tube is 
closed at its foot and has an aperture pointing forward. 
The static pressure is: obtained at an aperture formed 
directly in the ship’s hull close to the dynamic tube. 
Pipes provided with air-draining cocks are led from 
the dynamic tube and static aperture to a pressure 
transmitter, consisting of a closed vessel divided by 
a diaphragm. The dynamic pressure is admitted to 
one side of this diaphragm and the static pressure to 
the other. The movement of the diaphragm is there- 
fore determined by the difference of the two pres- 
sures, which difference in accordance with the familiar 
theory of the Pitot tube is proportional to the density 
of the water in which the dynamic tube is immersed, 
and to the square of the velocity with which it is 
moving through the water. The deflection of the 
diaphragm is transmitted by a rod-and-lever move- 
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is bell mouthed as when it is parallel and, again, when 
the forward end of the dynamic tube is brought to a 
thin edge as when it is thick walled. There are no 
mechanical moving parts in the instrument and no fluid 
flow within it except when the speed changes. The 
length of the pipes connecting the orifices to the pressure 
measuring instrument and the roughness of their bores 
are without material effect on the readings. All these 
facts greatly facilitate the construction, calibration, 
and installation of the instrument. 

Accompanying these advantages there are, how- 
ever, certain disadvantages, or at least certain features 
to which attention must be paid if the log is to be 
trustworthy and satisfactory. In the first place, the 
difference between the dynamic and static pressures 
is proportional to the square of the velocity. It 
follows, therefore, that if the pressure difference is 
used directly as a measure of the velocity the scale of 
the indicator or recorder will be unevenly divided, 
the needle or pen, for equal changes of speed, moving 
over a greater distance at the high end than at the 
low. 

In the Pitometer log this difficulty has been’ sur- 
mounted in a very simple but ingenious manner. Two 
equal-armed cranks A B, C D—Fig. 1—are coupled 
together by a link B D, the lengths being so chosen 
that when the crank A B is at 50 deg. to the line of 
centres A C, the crank C D is at 5 deg. to the same 
line. This is the initial setting of the links and corre- 
sponds with zero knots. The crank A B moves pro- 
portionately to the pressure difference. The crank 
C D operates the needle of the speed indicator. It is 
obvious, or can easily be discovered graphically, that 
if the crank A B is moved successively through equal 
angles « the crank C D will move through unequal 
angles, which at first are greater than « and later 
become less than «. In other words, at low speeds the 
needle of the indicator is moved through a greater 
distance and at high speeds through a lesser distance 
than ‘it would be if it were operated directly by the 
difference between the dynamic and static pressures. 
The system, therefore, has the effect of opening out 
the graduations of the indicator at the low-speed end 
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of the scale and closing them up at the high-speed end. 
As will be seen from the view of the indicator repro- 
duced in Fig. 2, this mechanism does not give a 
uniformly divided scale, but—particularly in view of 


its mechanical simplicity—it may be regarded as a 
satisfactory compromise and as giving all that is 


necessary from the point of view of practical use. 


A second and much more critical factor bearing 
on the use of a Pitot tube as a means of determining a 
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Fic. 4—HULL FITTING OF PITOMETER LOG 


ship’s speed is the effect on the reading produced by 
the water which the ship drags along with her. It is 
evident that if the dynamic orifice is situated at some 
distance from the ship’s hull which is within this 
mass of clinging water the pressure difference will be 
less than that corresponding to the true speed of the 
ship and that the speed indicator will therefore read 
low. The questions therefore arise : At what distance 
from the side or bottom of a ship’s hull does the water 
cease to be dragged along ? Is this distance dependent 
upon the speed of the ship? Is it practicable to 


in the warships. The three curves for the ‘‘ Clan 
MacNair”’ show that over the speed range from 
10-4 to 12-1 knots speed is practically without effect 
on the distance from the ship’s side at which the drag 
water ceases to influence the readings. This distance 
may be placed for this ship at about 34in. For the 
“ Tuscania’”’ at 15-4 knots it is about 3lin. For 
H.M.S. “‘ Champion ”’ at 16-5 knots and for H.M.S. 
“* Leander ” at 17-29 knots it is about 27in. It may 
therefore be concluded that the distance to which 
the Pitot tube should project from the ship’s side or 
hottom is of the order of 3ft., that it is independent, 





The position, too, must be such that the water flowing 
past it is not mixed with entrained air. An additional 
factor influencing the choice of position will arise if 
it is desired that the Pitot tube should give a measure 
of the speed not only when the ship is on a straight 
course, but also when she is turning. This feature 
is of great importance in the case of a warship, the 
speed of which when turning has to be known for 
fire control and other purposes. 

The hull fitting of the Pitometer log is shown to 
the left of the diagram, Fig. 4. It consists of a hollow 





bronze rod of oval section, with a flattened lower 
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or nearly so, of the ship’s speed, and that it varies 
a little from ship to ship according to the hull form. 

It is of interest, in passing, to note that the curves 
reproduced in Fig. 3 agree very closely in form with 
a curve of the velocity distribution across a pipe 
through which water is flowing. In the diagram the 
curve marked “A” shows the manner in which 
the velocity varies from the wall inwards to the 
centre of a pipe, 624in. in diameter, for the Lochaber 
Power Scheme. The agreement in form between the 
pipe and the ship curves will be noted. At the centre 
of the pipe—3l4in. from the wall—the velocity 
is still slightly affected by the dragging action, but 
had the pipe been only a little larger in diameter it 





is obvious that the velocity at the centre would have 




















FIG. 7—DISTANCE TRANSMITTING-: UNIT 


end, in which the dynamic orifice, pointing forward, 
and the static orifice, pointing downward, are 
formed. Two additional static orifices are provided. 
They extend sideways near the foot of the hollow 
rod and play an important part in the correct 
reading of the speed when the ship is turning. 
The static pressure is transmitted through a pipe 
passing up the bore of the rod. The dynamic 
pressure is transmitted through the annular passage 
between the bore and the static pressure pipe. The 
tube, near its upper end, passes through a gland, and, 
about the middle of its length, through a sluice 
valve fixed to the ship’s plating. By these means it 
can be adjusted for projection, or, when required, 
withdrawn completely within the hull. 
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Fic. 5—SPEED TRANSMITTING MECHANISM 


arrange the Pitot tube to extend into the region of 
the undisturbed water ? These questions have been 
answered by some experiments conducted by Mr. 
E. R. Howland, of the British Pitometer Company, 
Ltd., on vessels of various types and speeds. Some 


of Mr. Howland’s results are given in the curves 
reproduced in Fig. 3... The data embodied in this 
diagram were obtained by means of a Pitometer log 
arranged in such a way that it could be made to pro- 
ject at a variable distance from the ship’s side—in 
the case of the mercantile vessels—or from the hottom 
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been unaffected by the drag. This agreement with 
the figures deduced from the marine experiments 
is all the more remarkable in view of the fact that 
the velocity measured at the centre of the. pipe was 
only 6-285ft. per second, or 3-7 knots. 

Attention has to be paid not only to the distance 
of the orifices from the ship’s skin, but also to the 
position of the point at which the Pitot tube is 
arranged to project from the hull. The position must 
be such that the flow of water is parallel with the 





ship’s keel and has no inward or outward component. 
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Fic. 6—MECHANISM FOR CONVERTING SPEED INTO DISTANCE MEASUREMENTS 


The two pressures are transmitted from the hull 
fitting through flexible pipes to a mercurial differential 
consisting of three limbs, which, when the vessel 
is stationary, are filled to the same level with mercury. 
The two outer limbs are in communication at their 
upper ends with the dynamic pressure. The central 
limb is connected to a chamber containing a float 
resting on the surface of the mercury and joined 
to a rack which engages with a pinion. This pinion 
is mounted on a shaft which passes to the outside 
of the chamber through a lightly packed gland. The 
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float chamber is in communication with the static 
pressure. Above the level of the mercury the pipes 
and the float chamber are filled with water, all air 
being expelled. The differential is mounted as a unit 
in gimbals in order that its limbs may remain vertical 
when the ship pitches or rolls. 

The arrangement, in effect, constitutes a double 
U-tube. When the ship is moving the excess of the 
dynamic over the static pressure forces mercury 














Fic. 8—SPEED AND DISTANCE RECEIVING UNIT 


irom the two outer tubes into the central tube 
and the float chamber, causing the float to rise and 
the pinion to turn. If the speed falls the float 
descends under its own weight. 

The mechanism immediately external to the float 
chamber is shown in Fig. 5. The end of the spindle 
which carries the pinion inside the float chamber is 
indicated at E. It is geared to another spindle 
carrying a crank A B, which, in turn, is connected 
by a link B D to a point D on a sector piece pivoted 
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on an axis at C. The points A B C D will be identified 
with the points similarly lettered in Fig. 1. The 
sector piece carries a scale of knots and provides a 
reading of the ship’s speed. The rest of the mechanism 
is concerned with the transmission of the reading 
on the sector to repeater dials situated on the navigat- 
ing bridge and elsewhere throughout the ship as 
may be desired. 

The transmitting mechanism makes use of an 
electrical “‘ follow-up ”’ device. The sector is geared 
with a spindle carrying an arm F lying between two 
contacts GH. These contacts are mounted on a 
wheel J, which, through worm and other reduction 
gearing, is coupled to the spindle of a small reversible 





November 28th, 1928 
Fic. 9—SPEED CHARTS, R.M.S. 





motor K. When the arm F is midway between the 
contacts G H, the circuit through the motor K is 
broken. If, however, the speed of the ship rises or 
falls, the arm will touch contact G or H and the 
circuit through one or other of the oppositely wound 
field coils of the motor will be completed. The motor 
will thereupon start up and will turn the wheel 
J in the direction required to break the contact 
established by the arm F. The motor will continue 
to rotate until the contact between G or H and the 
arm F is broken—that is to say, until the speed of 
the ship once again becomes constant and the arm 
F ceases to move. In this way the total move- 
ment of the armature of the motor between the 
energising and de-energising of the field coil is pro- 
portional to the movement of the arm F—that is to 
say, to the change which has occurred in the speed 
of the ship. The spindle of the motor is coupled by 
gearing to the spindle of an “* M-type ” transmitter L 
—a standard fitting in the British Navy, which is 
used for a variety of. similar purposes—whereby the 
movement of the armature spindle is relayed to as 
many points as may be desired. 

Mechanism is provided for realigning the zero read- 
ings of the repeaters with the zero reading of the 
speed indicator operated directly from the mercury 
differential. The distant speed indicator (Fig. 2) 
contains an ‘‘ M-type” motor coupled by gearing 
to the pointer, and controlled by the ‘‘ M-type” 
transmitter L (Fig. 5). 

The conversion of the speed readings into readings 
of distance run is effected by the mechanism shown 
in Fig. 6. A constant speed motor N drives through 
reduction gearing a disc P. A roller Q mounted on a 
spindle S is situated between the disc P and a cylinder 
R, the disc, roller and cylinder being maintained in 
contact by a spring on the dise spindle. The distance 
of the roller from the centre of the disc is governed 
by a cam T, the movement of which is controlled by 
an “ M-type ” motor in circuit with the transmitter 
L (Fig. 5). The cam is required because the link 
system A BC D (Fig. 5) does not convert the ‘‘ square 
law ” motion derived from the mercury differential 
into an exact “ straight-line’ motion. The cam is 
shaped to complete the conversion, and as a conse- 
quence the roller Q (Fig. 6) assumes a position which 
at all times is such that the distance of the roller 
from the centre of the disc is correctly proportional 
to the speed of the ship. The roller drives the cylinder 
R, which through gearing operates an excentric V. 
Once every revolution this excentric closes the elec- 
trical contacts U. These contacts are duplicated, 
but only one set is in use at a time. The gear ratios 
are such that a contact is made for every 1/100th 
mile travelled by the ship. The electrical impulses 
from the contacts are transmitted to a counter 
indicating miles, tenths, and hundredths of miles. 


December 10th, 1928 
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An arrangement is provided whereby the constant- 
speed motor N is switched off automatically by the 
‘M-type ” motor when the ship’s speed falls to below 
2 knots or so. A distance transmitting unit of the 
type represented in the diagram is illustrated in 
Fig. 7. 

The log described above is designed for naval pur- 
poses. In another type suitable for mercantile vessels 
the electrical transmission from the mercury 
differential to the receiving unit is effected on a 
different system. 

In Fig. 8 is shown a receiving unit of this type, 
comprising within the one casing a speed indicator, a 
distance indicator, and a speed recorder. The vertical 





spindle to be seen at the centre of the casing is 
rotated, by the introduction of the linkage system 
previously described, through an angle approximately 
proportional to the speed of the ship. It operates 
through gearing the cam required in connection with 
the distance indicator to convert the approximate 
motion into motion exactly proportional to the ship’s 
speed. The cam carries the pointer of the speed 
indicator, the scale of which is, as previously described, 
unevenly divided. The pen of the speed recorder is 
operated from the cam spindle, but as, in this case 
also, the cam profile is not employed in the trans- 
mission of the motion, the pen movement is not 
strictly proportional to the speed of the ship, and the 
chart paper, like the scale of knots of the indicator, 
is not evenly divided. The exact motion given by the 
cam is used only in conjunction with the distance 
indicator. The constant speed element required to 
integrate the knots into nautical miles is in this unit 
provided not by a motor but by the clockwork 
mechanism employed to drive the chart drum. 

In Fig. 9 we reproduce three examples of speed 
charts obtained with a Pitometer log of the recording 
type, fitted on the R.M.S. “ Tuscania.” The first 
chart, December 3rd, 1928, shows the even form of 
line drawn when the sea is calm and the ship’s speed 
is constant. Towards evening the wind freshened ; 
the curve becomes a little ragged, the minor fluctua- 
tions of speed, amounting to plus or minus fractions 
of a knot, being doubtlessly a joint effect of surging 
of the ship and of the losses and gains of speed result- 
ing from the departure of the ship from her course 
and her return to it under the action of the helm. 
The second chart, December 10th, 1928, indicates 
that between 3 a.m. and 6 a.m. the ship’s speed was 
reduced because of fog, that soon after 9 a.m. she 
was slowed down to about 2 knots to pick up the 
pilot, and that shortly before 10 a.m. she came to 
anchor at Halifax. The third chart, November 29th, 
1928, gives a record of the ship’s speed during a 
violent gale. Shortly after 5 a.m. the surging, 
pitching, and course correction caused the ship’s 
speed at times to vary momentarily over a range of 
2 knots. At 8.30 a.m. the violence of the motion had 
become so great that orders were given to “‘ hove-to.”’ 
For about eight hours the speed was maintained at 
no more than sufficient to afford steerage. In the 
evening the gale abated, and at about 10 p.m. the 
ship’s speed was worked up to 15 knots. 








SIXTY YEARS AGO. 


In our issue of August 29th, 1873, in the course of a 
leading article entitled ‘“ Sanitary Science and the Milk 
Panic,” we drew a picture, slightly exaggerated, perhaps, 
but, nevertheless, illuminating, of the “‘ perils and horrors ” 
which surrounded the Londoner in his every-day life. 
He was a prey to alarms and a victim of the precautions 
prescribed for his protection. The water supplied to 
him was a constant source of disquiet. Even the New 
River, the delight of his forefathers, was stated to contain 
sewage contamination to the extent of 1460 lb. in every 
100,000 lb., and sewage contamination, as every one 
knew, was a prime source of cholera. The householder 
was, in addition, plagued by dreadful descriptions of the 
slimy things which found a breeding ground in his cistern. 
To protect himself he declared that all the water which 
he drank was to be filtered and boiled, while the cistern 
was to be emptied and cleansed once a week. Then there 
were the drains. “The liquid refuse from his house might 
pass underground to some distant outfall on the Thames, 
but had he thought of the subtle, deadly gases which 
were ready to burst into his house and poison him in his 
bed ? Vigorously, with his hair on end, he started to 
stop up every crevice by which the enemy could enter. 
He would begin by fitting T traps and would later take 
them out and put in S traps, only to find that what was 
really required was a D trap. His dustbin was another 
source of anxiety. He would have had it emptied twice 
a week if only the Vestry-office could have provided the 
dustmen. In his endeavour to meet the difficulty by 
burning putrescible matter in the kitchen fire, he ran the 
risk of poisoning himself with the noxious vapours pro- 
duced by it. His gas was laden with sulphur, and to 
replace it he would plunge into a study of paraffin, 
petroleum, air-gas, or other illuminant, and purchase 
highly scientific lamps which would end in darkness or 
an explosion. He stripped all the green paper off his walls 
and forbade his female relations to wear garments dyed 
with a vivid green lest he and they should be poisoned by 
inhaling arsenic. He had to take precautions against 
the deleterious effects of alum in his bread, copper in 
his pickles, bone-boilers’ grease in his butter, and iron 
filings in his tea. When he walked abroad he ran a greater 
risk of being killed in the streets than if he travelled by 
train, and if he escaped physical injury it was only perhaps 
to suffer hurt from the impurities which Professor Tyndall 
had proved to lurk in the Metropolitan air. He shuddered 
at a street gully and would have muffled his mouth 
and nose in cotton wool were it not for his sense of the 
ridiculous, and the thought that it would look odd. The 
latest scare was connected with his milk and its capacity 
to infect him with typhoid fever. There had been an 
outbreak in Marylebone and it had definitely been traced 
to the milk supplies. It was at once argued by some 
people that the cows had fed on grass grown on fields 
manured with sewage, but it was eventually found that 
they had drunk from a well tainted by a cesspool. . . . We, 
to-day, are perhaps hardened to the risks we run in our 
daily life and doings, but there are still with us those who 
would make our flesh creep; as witness, the doctors at 
their recent medical assembly in Dublin, who provided 
more than one sensational headline by their statement 
concerning the poisoning of policemen on point duty by 
the petrol fumes of passing cars. 
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Railway and Road Matters. 


THE death on August llth, after an operation, of Mr. 
David Currie, C.B., an eminent mining engineer and 
metallurgist, calls for mention in this column because he 
was the deputy chairman of G. D. Peters and Co., Ltd., 
makers of rolling stock equipment. He was also the 
managing director of the British Power Railway Signal 
Company, one of the G. D. Peters’ subsidiary concerns. 


Iv is stated in the August issue of the London and 
North-Eastern Railway Magazine that, in conjunction 
with Murex Welding Processes, Ltd., a 12-ton standard 
high-sided goods wagon has been built wherein electric 
arc welding, instead of riveting has been employed 
for the underframe. The number of holes to be drilled was 
170, as compared with 800 for the riveted frame; there 
is also @ quite appreciable saving in the weight. 


From the annual report for 1931-32 of the South 
African Railway Administration, we learn that the repair 
by welding in situ of worn points and crossings has given 
encouraging results. By that means the life of a crossing 
is Salona by about one-third to one-half. The average 
cost of repair per crossing is approximately £4, while the 
cost of a new crossing is about £16, so that, even if the 
useful life is extended by one-third only, considerable 
economies will accrue. 


HBREIN, on August 18th, mention was made of an interest- 
ing case of skilful manipulation of a freight train down a 
steep gradient when the power brake of the engine failed. 
The same accident returns also gave particulars of another 
noteworthy incident; unfortunately, this had a fatal 
result. It related to the working by gravity of the Stanley 
Incline, which is one of the former North-Eastern Rail- 
way’s inclined planes in the County of Durham, where 
descending loaded wagons draw up empty ones. We 
need not give particulars of the accident, but would say, 
as an item of interest, that the inspecting officer reported 
that the mode of operation in use “‘ has been going on 
by night as well as by day for close on 100 years with 
very few mishaps involving injuries to men, and the 
accident now under review may be attributed to mis- 
adventure,” 


In connection with the ventilation of the Mersey Tunnel, 
we are informed that the Cambridge Instrument Com- 
pany, Ltd., will supply and erect an equipment comprising 
twelve Cambridge Katz CO analysers, with potentio- 
metric recorders and indicators arr to operate 
automatic alarms. Each of the six ventilating stations 
for the tunnel is to be equipped with two interchangeable 
CO analysers, one arranged to operate a local indicator 
and alarm, while the other will be connected to a distant 
recorder of the latest potentiometric pattern and also a 
second indicator, both these instruments being installed 
in the central control room. The control room indicators 
will operate an alarm signal if the carbon monoxide in 
the section of tunnel rises above a predetermined per- 
centage. This will be by far the largest and most com- 
prehensive equipment of its kind in this country. 


Havinc had occasion recently to look into the question 
of the safety of single lines of railway, we were imp 
by the fact that in the 100 years of British railways there 
have been only five collisions on such lines in which 
passengers lost their lives. Those were: Craven Arms, 
August 27th, 1860, 1 killed; Norwich, September 10th, 
1874, 21 killed; Radstock, August 7th, 1876, 12 killed ; 
Antrim, December 26th, 1876, 1 killed; Abermule, 
January 26th, 1921, 14 killed. We noticed also that three 
of these occurred during the holiday season, but that could 
be said to have affected only the Radstock case, where 
insufficient provision was made for a special train bringing 
back passengers who had been to a regatta at Bath. The 
Craven Arms ccllision was due to a telegram saying that 
a goods train was to “‘ pass Onibury ”’ instead of “ pass 
at Onibury ” a passenger train. At Norwich the platform 
inspector told the telegraph clerk to let the mai] from 
Yarmouth come on. Later, he changed his mind and let 
the London train leave for Yarmouth, on the strength 
that he had not signed the telegram ; it had, though, been 
sent. At Antrim the platform staff forgot that a goods 
train ran on that particular day, whilst at Abermule the 
signalling equipment for working the single line was in 
order, but there was a breach of the regulations whereby 
the authority that had brought one of the trains to Aber- 
mule was handed to, and was accepted by, the enginemen 
to take them on to Newtown on a section already occupied 
by an express from Newtown. 


ATTENTION having again been drawn in the Press to 
the alleged dangers of level crossings it seems desirable 
to state —— position of the railway companies in 
that matter to give some figures that will prove the 
smallness of the alleged danger. No railway can cross a 
public road on the level without definite Parliamentary 
sanction. Moreover, there have been, for many years, 
two Standing Orders relative thereto. No. 155 is the more 
important, as it requires a special report from an officer 
of the Ministry of Transport, and if, in the face of an 
unfavourable report, the Committee considering the Bill 
permits the crossing, the reasons and facts for their 
recommendation are to be stated. Standing Order No. 
157 orders the Committee to draw the attention of the 
House to the fact that a level crossing is proposed. Addi- 
tionally to the above, there is the legislation of 1835, 
1839, and 1842 that orders good and efficient gates and 
efficient gatekeepers. Quite a number of accidents occur, 
however, at what usually are known as occupation 
crossings. These, in contrast to public road crossings, 
are forced upon the companies as they are compelled, 
under the Railway Clauses Act, 1845, to provide them for 
the accommodation of those landowners whose property 
is separated by the railway, but the railways have no 
responsibility for their use. There are also footpath 
crossings to which the same remarks apply. During the 
year 1932, 16 people were killed at public road crossings, 
12 at occupation crossings, and 18 at footpath crossings. 
In this total of 46 there were 37 pedestrians and 8 occu- 
pants of road vehicles, whilst’ one was a railway servant. 
Eleven of the pedestrians. were killed at public 


road crossings, in each case owing to lack of proper 
caution. 





Notes and Memoranda. 


Tue high-pitched whine, or ring, from steel gears 
running at high speeds is often very objectionable on 
certain machines or engines. The whine is, of course, due 
to the rapid impact between the teeth producing a rapid 
succession of bell-like rings on the steel gear. One way of 
overcoming this sound, according to Mr. H. Shaw, in 
Machinery, is to turn a groove inside the toothed rim and 
spring a circle of round, soft wire into it, when the gear 
will give a dull sound when hit, instead of a high-pitched 
ring. The ends of the wire ring can be joined by welding, 
as @ precaution against the ring coming out. 

ConcLupING an article on ‘ Scavenging Two-cycle 
Engines,” in the Motor Ship, Mr. R. Balmer says the 
results obtained show that the scavenging as used to-day 
is amply sufficient for all the requirements met with in 

ractice. Further improvement may possibly even not 
advisable. In any case, an improvement could only be 
effected at the sacrifice of simplicity of construction, intro- 
ducing complications which would not be justifiable, 
since the advantages gained would probably, in any circum- 
stances, be only small, and the necessary alterations in 
design would adversely affect the overall economy and 
the simplicity of the engine. 

A MEMBER of the Indian Institute of Science, Bangalore, 
states Indian Engineering, has been engaged on the 
problem of developing a free pendulum in which the 
impulse from the pendulum to the counting train is 
transmitted twice in each swing by means of a photo- 
electric system. This system eliminates the interference 
with the free swing of the pendulum and thus obviates 
a source of error in its isochronous movement. A pre- 
liminary design has been constructed and put into opera- 
tion. A new design is being prepared in order to obtain 
the highest possible accuracy with the use of a temperature- 
controlled chamber, invar pendulum rod, &c. 

Hicu-sPgzED steel drills employed for drilling 1}in. 
diameter clearance holes in Micarta gear blanks, gave a 
production of 250 pieces between grinds. After nitriding, 
says Machinery, this number was doubled, but a certain 
amount of trouble was experienced through chipping at 


the extreme.cutting edges. It was then found that by 
grinding off the brittle scale to a of 0-002in. the 
output per grind could be in to 1500, a figure 


which was subsequently raised to 2000 by chromium 
plating to ensure a smoother flow of chips. Not only do 
nitrided drills and reamers resist abrasion, and thus main- 
tain their diameter to a marked degree, but, owing to the 
growth that occurs during the process, worn high-speed 
drills can be restored to their original diameter by nitriding. 
It was also found that jin. nitrided drills, when eventually 
worn, could be re-nitrided twice with equally good results. 


Tue American Foundry Equipment Company has 
introduced an entirely mechanical abrasive cleaning 
machine, known as the “ Airless Wheelabrator.” It 
is said to be more efficient and economic in operation 
than sand or shot blasting. It consists essentially of a 
motor-driven hollow wheel with small rectangular open- 
ings on its periphery. A granulated abrasive is gravity- 
fed from a storage hopper to the wheel, and is ejected 
through the slits on to work, which passes below. . By 
using several mechanical elements the abrasive escaping 
from the revolving wheel acquires a high speed from a 
combination of centrifugal, tial, and aero-dynamical 
forces. Notwithstanding its compactness, the Wheel- 
abrator is claimed to equal in production and quality of 
cleaning more than six abrasive blast nozzles of jin. 
size at 90 lb. air pressure. Further economies are effected, 
since the abrasive disintegrates less rapidly than when 
blasted, thereby requiring a less elaborate exhaust system ; 
also, compressors, tanks, water separators, and coolers 
are all eliminated. 

TuHE efficiency of a condensing steam engine naturally 
depends upon the vacuum maintained in the condenser, 
which, in its turn, depends upon the amount of air leaking 
into the system, assuming, of course, that the condensing 
plant is properly designed. The exact measurement of 
the quantity of air leaking into the system is a matter 
of considerable difficulty, but a German engineer, says 
Shipbuilding and Shipping Record, has devised a method 
based upon what is termed the “ equivalent aperture,” 
i.¢,, the size of aperture through which the leakage air 
could pass. By noting the rates at which the vacuum 
decreases during two tests (a) with leaks alone, and 
(b) with the leaks plus a tary inlet in the 
form of a calibrated nozzle, it is le to determine the 
equivalent aperture of the leaks themselves. From tests 
on many condensing plants which maintain good vacua 
under normal operating conditions, it is found that what 
is termed the “coefficient of air-tightness,’’ which is 
the volume of the space under vacuum in cubic metres 
divided by the equivalent diameter of the leaks in milli- 
metres, ranges between 7-6 and 8-0, regardless of the size 
of the plant. 

PHOTOGRAPHIC exposures as fast as one-millionth of a 
second have been made in a remarkable research recently 
conducted in Germany to determine what actually happens 
in metal cutting. By making exposures so fast, it has been 
possible to obtain pictures of metal chips while they were 
being formed, even with the work revolving at surface 
speeds greater than 3000ft. a minute. The total exposure 
time in making over 1200 pictures was less than 0-001 
second. Special equipment was, of course, necessary 
for this investigation. According to Machinery, electric 
sparks that created sufficient light for the exposures 
were produced by condensers which give instantaneous 
currents of from 10,000 to 20,000 ampéres. In the first 
place, instantaneous pictures were nm which showed 
the formation of the chips at a greatly enlarged scale. 
These pictures were then another five times while 
being printed, so that the its were from twenty- 
five to fifty times as big as the original. The phs 
are remarkably sharp and distinct. Next, motion pictures 
were taken consisting of a series of instantaneous pictures 
which permit the study of a complete cycle of chip forma- 
tion from one break to the next. ' A straight cutting tool of 
tungsten carbide was used in a heavy lathe for the investi- 
gation, the cut being taken on a dise with the cutting 





edge of the tool parallel with the axis of the work. 





Miscellanea. 


A NEw altitude record for British gliding machines has 
been established by Mr. G. E. Collins, on one of the 
London Gliding Club’s “ Professor” type gliders. He 
attained a height of 1750ft. 

Automatic telephone exchanges are being erected 
throughout this country at a rate of nearly fifteen per 
annum. It is expected that the whole of the London area 
will be equipped with the automatic system within eight 
years, 

THe plans for the reconstruction of the four final 
bridges are being prepared by the L.M.S. Railway, under 
the scheme commenced in 1929 for the strengthening 
of forty-eight bridges to enable the more extensive use 
of the heavy and more powerful locomotives now in 
service. F 

A notice in the North Mail states that Pilkington 
Brothers, Ltd., the glass manufacturers employing 1200 
persons at Doncaster, have decided to reduce the working 
week from forty-eight to forty-two hours without reducing 
wages. This will nevessitate employing a number of 
additional hands. 

Tue imports of electrical machinery, apparatus, and 
cognate material into Italy during the four months ending 
April last attained a value of £518,455, as compared 
with £766,345 in the corresponding four months of 1932. 
There was also a decline during the same periods in the 
exports of similar material from £636,865 to £231,195. 


THE Tranebergssund Bridge, Stockholm, has a span of 
594ft., slightly exceeding that of the bridge over the Elorn 
at Plougastel, and is the longest concrete span in the 
world. The bridge provides a clear opening 85ft. high and 
148ft. wide for navigation, the depth of water in the 
channel being 52-5ft. The banks are of solid granite. 


Imports of electrical machinery and apparatus into 
Czechoslovakia in the first half of the year totalled 
Kr. 66,844,000, compared with Kr. 103,018,000 in the 
same period of 1932. Machinery and apparatus imports 
totalled Kr. 55,746,000, compared with Kr. 110,439,000, 
while the exports were Kr. 54,729,000, compared with 
Kr. 106,494,000. 


Accogpine to the Journal of Commerce, the British 
Fire Prevention Committee, after a series of tests on 
the extinction of small outbreaks of fire occasioned 
by the ignition of volatile petroleum spirits, distillates 
and the like, states that sawdust, when intimately mixed 
in a 12 to 10 proportion with bicarbonate of soda, has 
advantages over sand and similar materials. 


PREPARATIONS are being made for the holding of the 
annual Wireless and Gramophone Exhibition in the 
Mansion House, Dublin, during the week September 18th 
to 23rd, under the auspices of the Irish Radio Traders’ 
Association. The whole of the available space has been 
booked, and among’a number of new exhibitors there will 
be included one Irish manufacturing enterprise. 


A sMALL electric outboard motor has been marketed 
in the U.S.A. It consists of a compact machine attached 
to the stern of the boat on the standard outboard bracket, 
the power being supplied by two car-type storage batteries, 
each of 140 ampére-hour capacity, operating the motor 
at 12 volts for a period of four to five hours, and giving 
the average dinghy a speed of about 44 miles an hour. 


Coat ash consists of.a complex mixture of elements, 
mainly present as oxides (or in combination with silica 
as silicates) and generally some sulphates. A report issued 
by the Department of Scientific and Industrial Research 
deals with the determination of the commoner of these. 
which constitute the major part of most ashes. Methods 
are given for the separation and estimation of silica, iron, 
titanium, aluminium, calcium, manganese, magnesium, 
phosphorus, alkalis, and sulphur trioxide. 


UnpER the patronage of the municipal council of 
Schaerbeek, a populous Brussels suburban area, a local 
committee has just held a successful “ Electricity Fort- 
night.” According to the Electrical Review, in addition 
to an exhibition of household electrical appliances, a 
feature was made of popular addresses on electrical 
topics. To mention only a few, a member of the staff 
of the Philips Company gave a lecture on “ The Pleasures 
of Radio”; M. Uytborck, the general director of the 
Union des Exploitations Electriques en Belgiyue, spoke 
on “The Social Function of Electricity for, the Middle 
Classes’; and the culinary expert of a Brussels evening 
paper on “‘ Cooking by Electricity.” 

Ir is reported that the Asowstal steel works at Mariupol, 
South Russia, which have been under construction since 
the spring of 1930, are to start work shortly. It is proposed 
as a beginning to put four blast-furnaces, with an annua! 
output of 924,000 tons of pig iron, into operation. The 
works have thirty-one open-hearth furnaces, each with 
a capacity of 250 tons. The annual steel output of the 
Asowstal is estimated at 1,315,000 metric tons ; 660,000 
tons of steel railway sleepers are also to be produced per 
annum. A coking and by-product unit is incorporated 
in the works for an annual output of 1,300,000 tons of 
coke. . The blast-furnaces are to be supplied with iron 
ore from the Kamysch-Burun, Kertsch, district, which 
will be carried by water over the Sea of Asov. 


Tue new highway, between Milan and Genoa, for the 
exclusive use of heavy motor truck traffic is now nearing 
completion. Passenger motor cars, we understand, are 
not to be allowed to use the road, as it was planned for 
the speedy transit of heavy 10 to 15-ton motor trucks 
with trailers, which, when loaded to capacity, will weigh 
approximately 25 tons each. A special feature of the 
track is the minimum 100m. bends which will enable 
trucks hauling two or three trailers to negotiate these 
corners without difficulty, and in the mountainous 
regions the general slope will be no more than 1 in 25. 
In order to get this light gradient several tunnels have 
had to be opened through the mountains, many of which 
are about 900 m. long. Plans are in hand for the extension 
of this new highway round the larger cities which will 
allow the traffic to be speeded up and, at the same time, 
avoid congestion in the cities which will then be able to 
deal more expeditiously with their own local traffic. 
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UNEMPLOYMENT AND PROFESSIONAL MEN. 


Ir is common knowledge that whilst the Govern- 
ment and the people of this country have devoted 
much care and thought to the unemployment 
of the ‘‘ working classes,’ they have paid quite 
inconsiderable attention to the lot of the unem- 
ployed ‘ professional classes.’" The assumption, 
on the one hand, may be that the professional man 
has resources denied to the working man, that he 
has relatives who are in a position to help him, or 
that in the course of successful years he has been 
able, or should have been able, to accumulate 
financial reserves. On the other hand, we cannot 
overlook the fact that the vote of two or three 
million working men and women is of far more 
consequence in the eyes of political parties than 
the votes of a few thousand professional men. 
But even if votes were of little or no consequence, 
the pressure exerted by a load of three million 
unemployed would far exceed that of all the 
members of the professional classes who are suffer- 
ing, and suffering as keenly as the working classes, 
from the prevailing depression. Hence, it would 
be unjust to hold the Government responsible 
for the lack of interest to which we have referred, 
and it would be imprudent to rely upon State 
assistance more substantial than “‘ sympathetic 
attention,” not forgetting that any works which 
the Government may see its way to encourage 
in the interests.of the workman must give occupa- 
tion also to the professional. We must, in this 
connection, pay a tribute to the admirable work 
which is being done under very: difficult conditions 
by the Benevolent Funds of our great Institutions. 
Their resources have been tried to the uttermost 
during the past few years, but hundreds of men, 
women, and children can testify to the relief which 
they, by careful organisation, have been able to 
administer. When it is remembered that the relief 
is always given in strict confidence and with 


tender regard for the natural susceptibilities of a 
class of sufferers who are used to relying upon 
themselves alone, our admiration for the manage- 
ment of these funds is increased. We are sometimes 
surprised that, even in these days of stress and 
heavy taxation they are not more freely supported. 
A donation of no more than half a crown a year 
from every member of one of the three great 
engineering institutions would mean an annual 
income of over £1200, without putting any appre- 
ciable stress upon the donors. 

The position of professional engineers is bad 
enough at the present time to cause anxiety. 
But, in the opinion of many, the future is but 
little brighter. Every profession exclaims periodic- 
ally that it is rapidly becoming over-stocked, yet, 
somehow or other, most of those entering it manage 
to secure, at least, a living. But there can be no 
manner of question that the zeal for education is 
adding annually to the number of individuals who 
are seeking to avoid manual and skilled labour 
and to secure black-coat positions. We know the 
serious state of affairs which has been caused in 
India by the same means, and there is not wanting 
evidence that in many European countries a 
similar condition is being approached. Germany 
has already recognised that the number of men 
turned out from its technological schools is greater 
than the demand, and only within the last few 
days Monsieur Rosier, of the French Ministry of 
Labour, has reported that the market value of 
degrees is rapidly diminishing owing to the exces- 
sive number of students who secure them. He 
notes that whilst before the depression 200 candi- 
dates applied for eighty vacancies in a State 
institution, no less than 400 applied this year for 
twenty-five vacancies. Making all reasonable 
allowances for prevailing conditions, that fact 
must indicate that the number of candidates 
with the required education and training has 
increased at least four or five times. He mentions 
also that formerly a degree in letters or science 
ensured occupation as a teacher, but last year 491 
ficentiates in science were unable to secure posts. 
As far as we are aware, no statistics of a similar 
kind are available in this country, but from such 
evidence as we have been able to collect from 
casual sources, we are convinced that the state of 
affairs in Great Britain is not very dissimilar from 
that in France. But there is this curious difference, 
that, whilst France has no general unemployment 
and has even to import labour for certain industries 
in large numbers, we have a great deal of native 
unemployment. From this fact it is fair to deduce 
that in France men are deliberately avoiding the 
manual side of industry and depriving it of its 
necessary accretions, whilst no such deduction 
could be drawn in this country. Here, at the 
moment, there is room for the men neither at the 
bench nor in the office. 

There are not wanting those who take a pessi- 
mistical view of the future scope of the engineering 
profession. They hold that we are already turning 
out from our colleges more trained men than can 
ever find positions in industry, and they believe 
that even when the depression has come to an end 
there will be no vacancies for a large proportion 
of these men. In the absence of definite data it 
is impossible to say whether this estimate of the 
future is near the mark. Fortunately, we have 
a large Empire which requires the services of engi- 
neers, and despite the closed doors, or almost 
closed doors, in some of the Dominions, there 
are opportunities for those young men who have 
the grit and courage to go overseas and to carry 
on the development of new areas. But, whilst 
we are hopeful that before long young engineers 
of the present generation will be absorbed into 
their proper industries and professions, we do 
seriously think that there is a case for the closest 
examination of the educational facilities and attrac- 
tions in engineering which are now held out to 
parents and boys. They may be already as great 
as required, and, if so, further attempts to increase 
them should be discouraged. But, above all, it 
should be made abundantly clear to all students, 
particularly those who enjoy the advantages of 
cheap schooling, that the technical education 
they receive must not be regarded as a passport 
to black-coat berths, but primarily as a means of 
making them more useful as workmen at the bench 
and maehine. In fact, secondary education in tech- 
nical subjects will sooner or later be regarded as a 
sine qua non of the good workmen. In other words, 
as no more than the logical extension of primary 
education. Sixty or seventy years ago the man who 
had mastered the three R’s had a better chance of 
earning a living than he who had not acquired 
those elements of learning. If not now, certainly 





in the near future, the man who has had some 








technical education will always be given preference 
over him who has had none. We have, that is 
to say, lengthened the scale of education, without 
altering the relative positions of the divisions. 


Electricity Distribution. 


THE idea that nothing short of reorganisation 
of distribution will make the “ grid ” a real success 
has clearly become pretty well established in official 
circles. While in the past politicians and others, 
who ought to have known better, led the public 
to suppose that all that was necessary to provide 
cheap current was to replace old and inefficient 
generating stations by large, modern, intercon- 
nected stations, it has now apparently been found 
by everyone behind the “‘ grid ”’ that attention must 
also be paid to distribution. Just as the distribu- 
tion of ordinary commodities adds to their cost, 
so is it with electricity. Those qualified to judge 
have long recognised that, for this reason, it would 
be impossible in many cases to supply electricity 
in sparsely populated areas at prices comparable 
with those prevailing in cities and towns, or, 
perhaps, even to provide a supply at all. Although 
“ grid ’’ lines are now. to be seen all over the 
country, innumerable people are stil] waiting for 
the long-promised cheap current. Some supply 
authorities, it is said, are not sufficiently enter- 
prising and are not doing all in their power to help 
the ‘‘ grid ’’ by increasing the availability of elec- 
tricity. They are alleged to be too apathetic 
with regard to the potential domestic load, but the 
truth of the matter is that it often happens that 
they do not see their way clear to spend large 
sums of money on distribution schemes that may 
prove unremunerative for many years to come. 
Man has not yet discovered, though he may do in 
time, how to distribute electricity on a large scale 
without suitable conductors which, unfortunately, 
are costly to provide. 

But apart from this lack of means of supplying 
many thinly populated places, the existing distribu- 
tion system in Great Britain is considered by some 
to leave much to be desired. The objections to 
the present scheme, as viewed by those who favour 
further Governmental interference, are set forth 
in the paper on “‘ An Analysis of the Costs of Elec- 
tricity Supply and Distribution in Great Britain,” 
read by Mr. J. M. Kennedy and Miss Dorothy M. 
Noakes, before the I.E.E. early this year, and 
published, together with the two discussions in 
London and at six local centres in this month’s 
issue of the Institution’s Journal. While great 
improvements are shown to have been made 
on the generating side of the industry, the 
authors contend that those on the distribution 
side have been relatively insignificant. In spite 
of the efforts of the Electricity Commission it 
has been impossible to obviate the gradual increase 
in the number of separate distribution under- 
takings, or to obtain any appreciable standardisa- 
tion of tariffs or voltages. But a perusal of the 
reports of the discussions will show that the 
authors’ conclusions, which include the proposal 
that distribution powers over wide areas shou!d be 
placed in the hands of single authorities, and that 
a Central Distribution Board should be nominated 
to co-ordinate Area Boards, met with little support. 
For the most part, engineers engaged in the elec- 
tricity supply industry believe that there is no 
need for any more authorities. Nor do they 
all share the view that as a distribution 
authority becomes larger, it must necessarily 
become more efficient. On the contrary, many 
we have met maintain that the efficiencies achieved 
by fairly small and well-managed undertakings 
are frequently as high as those of large concerns. 
The first to suggest that distribution should be 
reorganised on the lines indicated was Mr. A. 
Nichols Moore, who put forward a proposal of this 
nature in a paper read at the 1.M.E.A. meeting 
held at Scarborough in 1931. At the annual dinner 
of the last I.M.E.A. meeting, beld at Bournemouth, 
Mr. Herbert Morrison forecast that eventually 
the generation and distribution of electricity 
would be taken over as a national! affair, and in 
his Presidential address Mr. Jeffrey Porter came 
out boldly on the side of co-ordination. Since 
the original proposal, the Electricity Commissioners 
have become keenly interested in the scheme, but 
attempts to get it in motion have proved dis- 
appointing. When it was brought before a con- 
ference of supply representatives, the cordial 
reception expected is said to bave given place to 
something very different. Great as its advantages 
were shown to be, this long step towards nation- 
alisation is reported to have been completely 
rejected by the industry, and the proposals had 
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to be withdrawn. According to The Electrician 
of August 11th, however, acting as individuals 
and not as representatives of their undertakings, 
the members of the Conference eventually signed 
a report which 1s now with the Ministry of 
Transport. Although pains were taken to keep the 
proceedings secret, rumour has it that the main 
idea is a complete absorption of small undertakings, 
with sales not exceeding 3,000,000 units per annum, 
by the nearest large undertaking. Under the 
scheme, which, of course, is at present very far 
from realisation, small municipal undertakings 
would be absorbed by power companies in some 
cases, whilst in others large municipal concerns 
would acquire the businesses of small companies. 
In introducing new schemes the promoters natur- 
ally endeavour to point to a place in which some- 
thing similar has met with success, and in this 
instance it is Yorkshire where no fewer than sixty 
municipal undertakings are embedded in company 
areas. But the backers of the scheme will probably 
find that there are many fairly small undertakings 
which have as good records, and probably very 
much better, as regards progress in sparsely 
populated areas, as many large undertakings 
which are often more concerned with building 
up the load in more busy and more thickly popu- 
lated places. As our contemporary very rightly 
remarks, there has never been much virtue in 
business done under the compulsion of an Act of 
Parliament. High prices are demanded for the 
concerns to be purchased, and are often paid in 
order to avoid the even more costly process of 
arbitration. In the long run the extra burden 





incurred would, of course, be transferred to the 
consumers, who are already helping to pay for the 
standardisation of frequency. 

The assumption that large undertakings alone 
can provide efficient distribution and look after 
their consumers in a proper way is contrary to 
what many associated with the industry believe. 
When a very large area is served by a single under- 
taking, personal contact between the management 
and consumers is often lost, and the work of 
properly meeting the requirements of the whole 
population may get out of hand. Efficient distri- 
bution and satisfactory progress are more likely 
to be attained by good commercial and technical 
ability than by drastically reducing the number of 
distribution undertakings. Thereis avast difference 
between the generation and distribution sides of the 
industry, for while the former is essentially an 
engineer’s business, the progress of the latter 
depends largely on good salesmanship. Men with 
proper qualifications will work just as well for a 
small undertaking as for one controlling a very 
wide area on which the results of their efforts 
may perhaps be less apparent. The scheme under 
consideration is merely the thin edge of the 
wedge. Although the more ambitious proposal 
had to be withdrawn at the Supply Engineers’ 
Conference, it must not be imagined that it 
has been buried and forgotten. What the 
guardians of the industry desire, and what they 
still hope to achieve, is complete control of distri- 
bution throughout the country, irrespective of 
the opinion of men who have spent their lives in 
developing the business. 








| Reservoirs and Floods. 


A REPORT prepared by a committee appointed by 
44 the Institution of Civil Engineers which was 
issued to the public last week is of more than usual 
interest at the present time and we think it opportune 
to make some reference, both to its genesis and 
contents. Some two years ago the attention of the 
Council of the Institution was directed to the fact 
that the Reservoirs (Safety Provisions) Act, 1930, 
places a statutory obligation on all owners of reser- 
voirs, having a capacity of more than 5 million gallons 
above the surface of the ground, to provide for the 
inspection of those reservoirs in the interest of public 
safety, by competent civil engineers, of whom a 
panel has been constituted by the Home Secretary 
for this purpose. The first reports on, or certificates 
in respect of, these reservoirs are required to be 
delivered before the end of the present year. 

It was apparent that wide divergence of opinion 
existed among civil engineers as to the maximum 
intensity of flood which should be provided for in each 
particular instance, and it was suggested to the 
Council of the Institution that a committee should be 
appointed to investigate and report upon this question 
with the view to assist those who are confronted with 
the problem. Accordingly, a committee, under 
the chairmanship of Mr. W. J. E. Binnie, was set 
up by the Council with the following terms of refer- 
ence :—-** To examine the present state of knowledge 
in regard to the magnitude of floods in relation to 
reservoir practice in Great Britain and to make 
recommendations on the best methods of dealing 
with them in that connection.’”” There can be no 
doubt that the names of the engineers who served, 
and are still serving, on this committee will inspire 
confidence ; their experience and authority are such 
that the interim report, which has just been issued, 
will be generally accepted as a sound guide to water 
engineers when determining their own particular 
requirements. The committee does not claim for 
the report more than this, and it has, rightly, we 
think, made no attempt to lay down rules of practice, 
applicable to all, or even a majority of, cases. Such 
rules might in the future be seized upon by a Govern- 
ment department or a local authority as grounds for 
some administrative action for which there might be 
no valid justification of a technical nature. The 
coramittee issued in February of this year a draft of 
the report which was circulated to about 800 members 
of the Institution and others, and a general meeting 
of the Institution was held in the same month for 
the purpose of discussing this draft. As a result 
of the criticisms received by the committee, the 
original draft has been materially modified in some 
respects. We are aware that the discussion at the 
Institution’s house in February showed that the 
work of the committee was welcomed and criticism 
of it was of a constructive character. We have reason 
to believe that the same may be said of the great 
majority of considered criticisms received subse- 
quently by the committee. Such modifications as 
have been made in the report since the issue of the 
draft seem to us to add materially to its value and 
weight. 





The prefatory note attached to the report as issued 
to the public contains the following statement of 
the views of the committee as to the limitations to 
be attached to the recommendations :—‘‘ The subject 
does not lend itself to rigid treatment by means of 
precise rules and regulations, and it is necessary to 
judge each particular case on its merits and in the 
light of experience, not only in relation to floods in 
general, in so far as these are known, but also in 
relation to the local conditions. On the other hand, 
we have made a thorough study of available informa- 
tion on the subject of reservoirs situated in upland 
areas, and have analysed such information on 
rational lines, and our recommendations may, there- 
fore be regarded as a basis for engineering practice 
in connection with such reservoirs in this country, 
exception being made only in cases where it can be 
established with reasonable assurance that such a 
basis is too high or too low to suit the local conditions 
in question.” Attention is also drawn to the interim 
character of the report, which, it is hoped, ‘‘ will 
stimulate interest in the subject of the magnitude 
of floods and of the rainfalls causing them, and that, 
in the result, existing records may be re-examined 
and the collection of accurate data in the future 
made possible. As a committee, we are ready to 
receive any relevant particulars in respect of floods 
occurring in this country, and will, indeed, welcome 
any information which may advance knowledge 
on the subject.” 

A study of the failures of reservoirs in the past, more 
particularly of reservoirs formed by the construction 
of an earth embankment, has indicated that such 
failures were frequently due to insufficient provision 
made for the disposal of flood water. In these cases 
the water in the reservoir overflowed the bank, 
causing erosion which ultimately destroyed it, the 
escaping water giving rise to serious flooding of the 
valley below, sometimes accompanied by great 
loss to life and property. The committee points 
out that most of the reservoirs in the British Isles 
which have been constructed for the storage of water 
lie in hilly districts, referred to in the report as 
“upland ” areas, and that, although certain aspects 
of the subject are of such complexity as to render 
it impossible to day down definite rules which would 
be applicable in all cases, guidance would be welcome 
to engineers which would assist them to determine 
the maximum intensity of flood discharge to be 
provided for in such areas. The committee therefore 
considers that it is preferable to rely on actual flood 
records rather than to attempt to arrive at such 
intensities by means of theoretical considerations. 
A curve has, therefore, been prepared, based on 
actual records. It shows the allowance which 
should be made for what are referred to as ‘‘ normal 
maximum ”’ floods which may be expected to occur 
in an upland area. Throughout the report the com- 
mittee refers to this curve as generally applicable 
to upland catchment areas not exceeding about 
25,000 acres, but with certain’ important reservations 
which are set out in some detail. Moreover, “ the 
scarcity of the information available has made it 





impossible for the committee to come to any con- 
clusions with regard to the flood discharge to be 
expected when the stream or river traverses undulat- 
ing or flat country. The determination of the 
maximum flood discharge in such cases is one of great 
difficulty owing to the fact that the stream or river 
generally overflows its banks during periods of 
maximum flood, the temporary storage of water 
on the adjacent lands rendering it impossible to 
arrive at any reliable estimate of the magnitude 
which would have been reached if the water had been 
confined within the banks. The committee intends 
to issue a further report dealing with such conditions 
when sufficient information is available.” 

But the committee, although unable at present to 
deal with the problem of flood discharge in areas other 
than those of an upland character, has prepared a 
curve in the same form as that for areas of under 
25,000 acres applicable to catchment areas of similar 
character up to 450,000 acres. These two curves 
are no more than is indicated in the title chosen for 
them by the committee, namely, ‘* Normal maximum 
enveloping curves,” and are drawn to include prac- 
tically all the authoritative recorded figures that are 
available. The curves, which show the run-off in 
cusecs per 1000 acres, indicate that flood intensities 
decrease as the areas increase, mainly owing to 
distance, flatter slopes, and localised or less acute 
rainfall. A comparison is made between the values 
shown by the curves and those obtained by the 
use of the Binnie-Lapworth formula for the maximum 
flood intensity from an upland area of M square 
miles, 750+*/M cusecs per square mile. This 
formula, which is, we believe, based on a somewhat 
similar one of much earlier date, has been in use for 
about five years, and has met with general approval. 
The enveloping curve adopted by the committee 
gives higher volumes for small areas, and shows a 
closer agreement with the more numerous records 
which have since become available as a result of the 
committee’s inquiries. 

We have indicated that the committee has based 
its conclusions not on rainfall records, but on actual 
discharge records, and in a section of the report dealing 
with the relation between run-off and rainfall it is 
pointed out that this depends on so many incalculable 
factors that ‘“‘ it would be only safe to rely on actual 
records as showing what flood intensities have, in 
fact, occurred from catchment areas of different 
extent. The observed floods in all cases but one are 
considerably less than would be caused by the dis- 
charge of rainfall of the maximum intensity recorded.” 
The paucity of reliable flood discharge records in 
this country is evident from the report. The gauging 
of rivers and streams has received much attention 
abroad, especially in the United States, and the com- 
mittee has been impressed by the lack of such 
records in this country. The suggestion is made that, 
in this connection, the information which will be 
collected by engineers entrusted with the duty of 
making inspections of existing reservoirs in compliance 
with the terms of the Reservoirs Act should be of 
great value if such information can be made generally 
available. It is, we think, likely that one result 
of these statutory examinations will be a wider 
realisation of the desirability of installing  self- 
recording gauging stations and a larger use of self- 
recording rain gauges on catchment areas. That 
such valuable and, indeed, essential recording instru- 
ments as these are so little used by water and other 
local authorities in this country is deplorable. The 
committee makes a strong appeal to the catchment 
boards created under the Land Drainage Act, 1930, 
and to water authorities in this country to install 
suitable gauges. Attention is also drawn by the 
committee to another committee recently set up 
by the British Association for the Advancement of 
Science under the chairmanship of Vice-Admiral 
Sir Percy Douglas, with the object of reporting on 
the best method to be adopted for establishing an 
organisation for inland water surveys. 

On the subject of catastrophic floods the report says 
“it is possible that catastrophic floods may be 
occasioned by very extraordinary rainfalls or cloud- 
bursts, and may occur on reservoired areas, although, 
apparently, none has been recorded. In the circum- 
stances, and in view of the absence of actual measure- 
ments in this country, the Committee considers 
that the peak rates of ‘acute’ catastrophic floods 
may be estimated as at least twice those of normal 
maximum floods.” The degree of probability of 
such floods is fully discussed and the opinion of the 
committee is ‘‘ that it would be advisable to provide 
over-flow weirs of such lengths that floods of normal 
maximum intensity could be disposed of without 
the water level in the reservoir rising more than 3ft. 
above overflow cill level. In cases where the reservoir 
area is of such an extent in comparison with the 
catchment area that the ‘lag’ effect is marked, 
catastrophic floods could be disposed of without 
encroaching to quite the same extent on the margin 
provided.” The possibility of catastrophic floods 
in Great Britaiy is apt to be neglected if not forgotten 
by water engineers, and the committee lays stress 
on the fact that continuous records for forty or more 
years have only, in a few cases, been kept in this 
country. Forty years is but a short period in the 
history of rainfall and floods, and the committee 

uotes the classic instances of the Seine and Norwich 
oods. In the former case the unlikely combination 
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of circumstances which resulted in the great flood 
of 1658 was not reproduced until 1$10. In the second 
case the flood marks of the river Yare at Norwich, 
going back over 300 years, include one bearing date 
1614, which remained the highest until 1912 when a 
flood level was reached some 15 in. higher. 
There is one recommendation in the report about 
which the committee makes no reservation, and in 
regard to which there will be general agreement ; 
that is, as to the safety margin to be provided in an 
earth embankment ‘~‘‘ Where substantial and effec- 
tive wave walls are provided...the minimum 
margin hetween the height to which the water would 
rise during a normal maximum flood and the top of 
the embankment at its lowest point should be 2ft., 
provided the. fetch does not exceed 1 mile. For 
greater fetchés the margin should be increased 
according to the conditions in each case. In the 
absence of such wave walls, the minimum margin 
should be 3ft. where the fetch does not exceed 1 mile, 
and more for greater fetches. Notwithstanding this 
zreater margin, only 2ft. extra head over that due 
to a normal maximum flood should be regarded as a 
provision for dealing with catastrophic floods.”’ 
This is an attempt to standardise what must be 
regarded as sound practice. Hitherto, there has been 
no authoritative rule of practice by which engineers 
might be guided in determining such a safety margin. 
This rule or recommendation will, we think, be 
generally accepted, and the cases in which any reduc- 
tion of the provision, which such a rule would require, 
would be justified by special circumstances must be 
very few, if there be any at all. On the other hand, 
the universal application of the “‘ normal maximum 
enveloping curves,’’ adopted by the committee, in 
the case of very small catchment areas, seems to 
be without justification. This the committee freely 
admits. It is significant that so much of the curve 
as applies to areas of 1000 acres and less is shown by 
« dotted line. There must be many small reservoirs 
in this country, built more than half-a-century 
ago, and having a catchment area, of under 
1000 acres, whose spillway provision falls far short 
of that which would be required to deal with flood 
intensities obtained by the use of this dotted curve. 
We are, ourselves, aware of instances of this nature, 
and it is, no doubt, cases such as these which the 
committee has in mind in making the definite reserva- 
tion which we have already quoted. The dimensions 
suitable for overflow weirs, the effect of reservoir 
‘lag,”’ and of two or more reservoirs in series, and 
the necessity for free overfalls and unrestricted 
waste channels are all adequately dealt with in the 
report. There can be little reason for any neglect 
of the recommendations made on these matters ; 
the opportunity for latitude and the exercise of 
individual judgment in special cases lies in the use 
which will be made of the “ enveloping curve,”’ 
which, as the committee points out, may, when 
used as @ basis, give values too high or too low to 
suit the local conditions. Some engineers may regret 
that the committee has goné even as far as it has 
done in its recommendations concerning flood inten- 
sities, but if the curves are used, as it is intended 
they should be used, with discriminating judgment, 
they will serve a useful purpose. 

As we have said, the committee, which is still in 
being, proposes to continue its investigations; its 
future reports, especially if they serve to increase our 
knowledge of flood intensities and our understanding 
of the difficult problem of floods, will be very welcome, 
It is, perhaps, unnecessary to mention that the 
work of the committee has been restricted to condi- 
tions which obtain in Great Britain. 
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Competitive Design of Steel Structures. By Prrer 
Russet, M.C., M. Inst. Struct. E., and GroreEr 
DoweEtt, M. Inst. Struct. E. London: C ‘hapman 
and Hall, Ltd. 1933. Price 21s. 

THE qualifying adjective in the title of this sub- 

stantial volume implies that the designer must take 

into account factors involved in the fabrication of the 
material and in its erection, must consider lay-out 
and structural design as inseparable in regard to 
economy, and must appreciate or appraise the influ- 
ence upon the cost of choice of scantlings and of 
decisions as to the extent to which costly smith’s 
work may be avoided, how far riveting may be carried 
out in the shop, or how far design or procedure may 
be adapted to take advantage of differences in trans- 
port rates. The introduction, in which attention is 
called to this wider aspect of design, as especially 
important with respect to commercial competition, 
is followed by a tabular list of railway wagons, such 
as are used for the conveyance of structural steel, 
with their dimensions and notes as to rates. Ten such 
wagons are shown in small drawings on the next page. 

In so far as the work directly relates to this broader 
and more stringently economic basis of design, these 
four pages, forming less than 1 per cent. of the book, 
complete the authors’ presentment ; but it has to be 
observed that the remainder of the book does to some 
extent justify their contention in the preface that 
their method of presenting the solution of many prac- 
tical problems which some authors of works on struc- 


is a specially useful one. The method consists in 
giving the complete designs for two buildings of widely 
different types—(a) a treble span gantry building, 
680ft. long, accommodating ten electric overhead 
travelling cranes of lifting capacities varying from 
2 to 80 tons; (b) the entire steel work for a cinema 
building having a balcony, with a seating capacity 
of about 1000. These examples are worked out in 
detail, with considerable discussion of theory and its 
applications, but not conspicuously, if at all, with 
special regard to the wider basis of design. Further, 
in some respects, as in the case of adopted roof truss 
spacing and form, the basis is narrower than usual. 

The two examples chosen have provided occasion 
for the treatment of the design of a wide range of 
structural parts and details. For the detail designer 
and the student, for whom the work is more especially 
intended, it provides very useful guidance, while its 
value to engineers who may have to design buildings 
similar to either of those exemplified will be very con- 
siderable. 

In case a second edition should be called for, it 
may be noted that the statement on page 2 that the 
negative wind pressure or suction on the lee sides of 
the roofs may be ignored, should be followed by a 
reference to page 359, where it is shown that it may 
not be ignored, and where the stresses on the London 
County Council assumption are worked out for one 
of the trussés. On page 44 the word “ tons,” in the 
denominator of a fraction should be “ feet” or be 
put on the line, the whole quantity being in tons. 





Reinforced Concrete Water Towers, Bunkers, Silos, 
and Gantries. By W. S. Gray, BA., MAL, 
A.M. Inst. C.E.I. London ; Concrete Publications, 
Ltd. 1933. Price 10s. 

Tue author of this well-arranged work on the design 
and construction of a small but important group of 
structures has taken the proper course in assuming 
that his readers have a knowledge of the elements of 
reinforced concrete design and construction. On the 
other hand, he has liberal ideas as to the extent to 
which it is desirable to explain in respect of those 
structures the applications of principles and methods 
of design. This is the more important, inasmuch as, 
in the manner in which such buildings resist external 
forces and in the nature of the support by which their 
contents are carried, there are features which dis- 
tinguish them from most other classes of structural 
works. 

The subject is well introduced by simple, but very 

useful, studies of the design of floors ; towers; small 
circular elevated water tanks; rectangular tanks ; 
domed roofs ; special forms, such as those of slurry 
silos and the Intze tank. The study of the trans- 
mission of heat through a tank wall is especially 
valuable, and the author’s belief that much of the 
information given is new is probably well founded. 
As an exposition, widely applicable, of that subject, 
it is in conformity with accepted methods, and is 
probably not approached in regard to completeness 
by any readily accessible presentment of the data and 
method. ‘ 
Mr. Gray’s introductory paragraph in Part IL., 
relating to the design of bunkers, is somewhat 
intriguing, for he states that articles and text-books 
*“*... almost leave one under the impression that the 
design is completed as soon as the pressures are known. 
It is, however, only at this stage that the designer's 
troubles begin.”” Engineers who may have experi- 
enced that disquieting impression may be advised 
carefully to study this part of the book, a notable 
feature of which is the directness and simplicity of the 
computations and their relative freedom from the 
flock of symbols and mathematical expressions for 
which reinforced concrete design seems usually to 
provide an irresistible lure. This simplicity is asso- 
ciated with quite adequate treatment, and is a feature 
of the whole work. It is not necessary therefore to 
comment separately on the author’s treatment of the 
design of silos, except to note that it is thorough 
and of wide application. A few pages suffice to pro- 
vide design calculations for estimating, and a few 
more are devoted to material handling and dis- 
charging apparatus. 
Part VII., more than a sixth of the book, relates 
to construction, the various aspects of which are 
discussed in a very practical manner, with illuminating 
passages relating to the organisation of the work, 
the obtaining of materials, the disposition of the plant, 
and many details the importance of which may often 
be less appreciated by the engineer than it is by the 
contractor. 

Although itis a companion volume to Mr. Gray’s 

‘* Reinforced Concrete Reservoirs and Tanks,”’ the 

book is self-contained and may be used without 

reference to the earlier work. Very usefully illus- 
trated and well printed, it is a thorough presentment 
of its special subject, and will be of further value to 
students as exemplifying structural engineering design 
and execution. 

BOOKS RECEIVED. 

Gesetzmassigkeiten des Dauerbruches und Wege zur 
Steigerung der Dauerhaltbarkeit. By Dr.-Ing. H. Oschatz. 


Berlin: V.D.I. Verlag, Dorotheenstr. 40, N.W.7. Price 
5.60 marks. 
Die Werkzeugmaschine unter Last. Formanderungen 


und Beanspruchungen der Drehbank unter Betriebslast. 
By Dr.-Ing. H. Kiekebusch. Berlin: V.D.I. Verlag, 
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World Petroleum Congress. 





Tue fcllowing are some of the resolutions which were 
passed during the July meetings of the World Petroleum 
Congress :— 


Brruminous MATERIALS. 


That a standard method for the determination of 
paraffin wax—crystallisable and non-crystallisable—is 
urgently required, and that steps be taken to accelerate 
its development. 

That a standard method for analysing all tar-bitumen 
mixtures, except those made from abnormal components, 
is urgently required, and that steps be taken to accelerate 
its development. 

That a liquid asphaltic bitumen shall be defined as an 
asphaltic bitumen having a penetration at 15 deg. Cent. 
(60 deg. Fah.) (100 grammes for five seconds) of over 
350. (This is intended to be equivalent to a figure of 
about 1000 at 25 deg. Cent.) And, 

That this Congress approves the methods of testing 
described in Mr. C. F. Jackson’s paper, ‘‘ The Examination 
of Liquid Asphaltic Bitumens,’’ and considers them 
suitable for general adoption for the examination of 
such materials. 

In view of the limited experience available with the 
evaporation test at ordinary temperatures and the little 
information conveyed by determinations of specific 
gravity, flash point, and viscosity at working tempera- 
tures, it is recommended that specifications for these 
materials in different countries should include only the 
following tests :— 

Viscosity at 25 deg. Cént., using the modified Redwood 
tar viscometer ; 

A.S.T.M. Distillation Test, D 20-30 (Modified), 
including the penetration and melting point of the 
residue obtained. 


Bituminous EMULSIONS. 


The papers and the discussion have shown that there 
is no fundamental difference of opinion as regards the 
essential qualities of bituminous emulsions for road 
purposes. There are, however, some differences of views 
regarding the details of tests for these qualities, but the 
discussion has shown that further co-operation is likely 
to resolve the differences and, therefore, 

That international standardisation of tests for bitu- 
minous road emulsions is possible and desirable, and that 
steps should be taken to put this into effect. 


FvuELs FoR HiGH-sPEED COMPRESSION-IGNITION ENGINES. 


(1) In order to overcome difficulties which arise from 
the use of different viscosity scales, and to have available 
values directly applicable to the physical behaviour of 
fuels, it is recommended ‘that viscosities in fuel specifica- 
tions should be expressed in poises. 

(2) It is recommended that, as far as possible, cetene 
numbers should be given for engine test results of ignition 
quality in addition to any other measure which may be 
appropriate to the method of test. i ; 

This practice should be followed until evidence is 
produced that more suitable standards are available. 

The cetene number of a fuel is defined as the percentage 
by volume of cetene in a blend of cetene and a-methy!- 
naphthalene which has the same ignition quality as the 
sample under test, and when tested under the same 
conditions. 


KEROSENE. 


That this meeting is of opinion that the “smoke 
point ” as carried out in the apparatus developed and 
in the manner recommended by the Institution of 
Petroleum Technologists is worthy of recommendation 
to the various National Standardising bodies as a con- 
venient and appropriate test for measuring the value of 
a kerosene for illuminating purposes when used in a wick- 
fed lamp. 


KNOCK-RATING OF GASOLINES. 


(1) That blends of iso-octane with normal heptane be 
adopted provisionally for providing fuels of standard 
anti-knock quality. 

(2) In view of the fact that the C.F.R. engine has 
been used by many countries for a short time only, the 
7 feels that it is premature to recommend the 
C.F.R. motor method as an international standard at the 
present time. Therefore, the Congress recommends : 
That intensive study be given to the problem of knock- 
rating with the broadest possible international co-operation 
and scope, to the end that a method may be developed 
which may have world-wide acceptance. The Congress 
recommends that the results obtained during this further 
study be transmitted to the Institution of Petroleum 
Technologists for analysis and correlation. 3 

(3) That in the forthcoming series of tests envisaged 
by the 0.F.R. Committee in the U.S8.A., further to check 
the suitability of the motor method, contact should be 
made with certain other countries interested in different 
types of fuel (e.g., aleohol blends and blends rich in benzol) 
with a view to including these fuels in the test programme. 


INTERNATIONAL STANDARDISATION. 


In order to avoid overlapping and contradiction in 
the questions of international standardisation of nomen- 
elature and the methods of testing petroleum products, 
the Congress expresses the wish that any proposals 
concerning international standardisation should be made 
through the intermediary of the national standardising 
bodies grouped under Committee I.8.A. 28. 


Next CoNGRESS. 


That the officers, delegates, and members assembled 
in full session at this meeting of the World Petroleum 
Congress hereby resolve that meetings of the Congress 
should be held triennially, and that the Institution of 
Petroleum Technologists should arrange the meeting 
place of the next Congress, to be held in 1936. 
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VIEW OF THE MACHINE SHOWING 


BORING HEADS 
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Railway Sleeper Adzing and Boring 
Machine. 


THE illustrations on this and the opposite page represent 
the latest type of electrically driven automatic adzing and 
boring machine for railway sleepers, which has recently 
been built by Thomas Robinson and Sons, Ltd., Rochdale, 
to the order of the Great Western Railway Company. In 
addition to the operations mentioned, the usefulness of 
the machine is further enhanced by the inclusion of cross- 
cutting apparatus and a reciprocating or pusher feed 
synchronised to work in conjunction with the feeding in 
and tailing out chains, as shown in Fig. 3. The machine 
is constructed to deal with sleepers 10in. or 12in. wide, 
4}in. to 54in. thick, and from 8ft. 4in. to 9ft. long, suitable 
for the standard 4ft. 84in. British gauge. It will adze 
serrated sleeper seatings up to about 16in. long and bore 
two holes 57 /64in. diameter in each seating during the one 
passage through the machine. In order to adapt the 
machine for different settings the two boring spindles in 
each head are adjustable apart horizontally. The main 
in-feed chains extend in front of the machine to about 
13ft. from the centre and are fitted with dogs at suitable 
intervals, all being supported on a steel underframing. 
These chains feed the sleepers past a cross-cutting saw 


2—VIEW SHOWING 





table on the left-hand side and leave them in a suitable 
position to be picked up by the reciprocating dogs. 

The saw spindle is driven directly by a 10 horse-power 
motor running at 1500 revolutions per minute mounted in 
ball bearings and provided with suitable packing devices 
to keep the saw steady. To keep the “ off-cuts ”’ out of the 
working parts of the machine the spindle is covered by a 
steel table, and a ‘saw guard and sheet steel hopper are also 
provided. To steady the sleeper during the cross cutting 
operation and to prevent it from being slewed round while 
the sawing operation is going on a slipper “ pressure ” is 
provided over each chain way. These pressures are carried 
from overhead steel work supported on the main under- 
frame. The adzing cutter blocks are of unusual design to 
deal with the serrations of the seatings which the Great 
Western Railway alone retains. The cutter blocks shown 
in Fig. 5 are of the sectional type and are fitted upon 
removable sleeves carried on steel spindles mounted in 
ball and roller bearings, and each spindle is driven by a 
built-in 10 horse-power motor. Each adzing spindle unit 
together with its cutter block and motor is adjustable 
lengthwise of the spindle for varying the setting of the 
cutters and the inner end bearing of each cutter spindle 
can be quickly removed to enable the cutter blocks to be 
changed to suit the work in hand. Flexible overhead 
pressures hold down the sleepers during the operations of 
adzing and boring. 





ADZING CUTTERS AND CUTTING -OFF SAW 


The boring spindles—Fig. 4—are arranged to bore two 
holes in each seating at variable centres, each spindle being 
carried on a yoke or slide with independent transverse and 
longitudinal adjustment. These spindles are driven by 
roller chains from a vertical 15 horse-power motor attached 
to the bridge casting. The augers are fed to their work by 
gravity, but are controlled by a cam mounted on the feed 
shaft of the machine, which cam provides for the slight 
withdrawal and pause of the augers when partly through 
the timber, this operation minimising the chances of 
jamming and breakage of the augers. The trunnions on 
the upper ends of the boring spindles are of the double 
thrust ball bearing type and are suspended by links from 
the feed levers to allow for self-adjustment when the 
spindles are being set for various spacings. 

The reciprocating pawl or pusher feed receives the 
sleepers from the in-feed chains and feeds them under and 
past the adzing heads, leaving them in the correct position 
for the boring operation which takes place during the 
return stroke of the feed pawls. The latter are of the 
balanced pattern and are mounted on roller carriages 
running on suitable steel V-shaped rails and are operated 
by links and levers from crank discs on the common feed 
shaft. There is an excentric adjustment device on each 
carriage for the centring of either 10in. or 12in. wide 
sleepers under the boring spindles. The sleepers are 
supported while undergoing the adzing and boring opera- 
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DETAILS OF RAILWAY SLEEPER ADZING 














Fic. 3--THE Cross-CuT SAW AND MOTOR 


tions by two lines of cast iron rails which are adjustable 
vertically by means of a hand wheel and screw-operated 
wedges to suit sleepers of different thicknesses. A pair of 
tailing-out conveyor chains extending to about 17ft. from 
the centre of the machine is provided for taking the 
sleepers away after the boring operation is completed, 
these chains being mounted on steel framing extensions. 
All feed chains, the reciprocating feed pawls and the 
control of the boring operations are correctly synchronised 
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from bituminous coal, and the design of large-scale plant 
to accomplish this production. 


CoAL. 

Coal as mined consists of an organic coal substance 
mixed with ash, but both the coal substance and the ash 
vary considerably both in quantity and composition. 

The ash constituent is in two parts. The inherent 
ash is derived from the original vegetable coal-forming 











«FIG. 5—SECTIONAL CUTTER 


and driven by a 74 H.P. motor running at 1000 revolutions 
per minute, with suitably enclosed spur gearing, the motor 
being mounted on the machine and having a protected 
multiple rope drive to the gear-box. For quickly stopping 
the feed an emergency foot-operated brake interlocked 
with an electrical stop and slipping clutch on the feed 
drive is provided. 

The machine is capable of performing the whole of the 
operations of adzing, boring, and cross cutting at the rate 
of six sleepers per minute. 








The Hydrogenation of Bituminous 
Coal.* 
By K. GORDON. 
INTRODUCTION. 


HYDROGENATION in England has from the beginning 
been primarily concerned with bituminous coal and the 
by-products of coal distillation, and as far as can be 
foretold this will always be the position. 

While no commercial plant for the hydrogenation of 
bituminous coal is yet in existence, the advance in know- 
ledge and technique during the last decade has been very 
great, so that from a position of relying entirely on 
imported knowledge we now in this country are the 
authorities on the production of hydrocarbon mixtures 


* World Petroleum Congress, July, 1933. 
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substance, and no method is yet known for the separation 
of this from the organic coal substance. The adventitious 
ash consists of clays, pyrites, shales, &c., and the greater 
part of this may be removed by various standard washing 
or flotation methods. 

The main organic coal substance consists of a mixture 
of chemical combinations of carbon, hydrogen, and 
oxygen, with smaller proportions of nitrogen and sulphur. 
The variability of composition of these compounds is 
shown in Table I., which gives the ultimate analyses of 
various types of coal. 





Tasie I 

‘Types of coal. Carbon. | Hydrogen. Oxygen 
Lignites gti * -» «+ 70-0-72-:0 | 5-5-4-5 | 20-0 
Ortho lignitious .. «+ 75-0-80-0 | 5-8-5-0 | 19-5-15-0 
Meta lignitious . 80-0-84-0 5-8-5-0 14-0-10-0 
Para bituminous .. 84-0-87-0 5-8-5-0 | 11-0- 5-5 
Ortho bituminous. . 87-0-89-0 5-8-5-0 | 11-0- 5-5 
Meta bituminous .. 89 -0-91-2 5-8-5:-0 | 6-5 5-5 
Semi-bituminous . 91-2-93-3 5-8-4-5 5-5— 3-0 
Anthracite Over 93:3 | Under 4 Under 3 


‘The chief difference in ‘composition of these coals lies 
in their contents of carbon and oxygen, since it is in 
fact found that: it is this extent of reduction which 
determines more than anything else the characteristics 
of a coal. 

Comparatively little is known as yet about the chemical 
constitution of coals, but investigations made during the 
last twenty years on such lines as macroscopic and micro- 
scopic examination, regulated oxidation, solvent action, 
and controlled thermal decomposition have thrown con- 
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siderable light on this rough general relationship between 
ultimate analysis and coal properties. 

Briefly, it has been demonstrated that a typical British 
bituminous coal consists of :— 


(a) Approximately 2 wax-like hydro- 
carbons. 

(6) 5-10 per cent. resinous substances, the greater 
part of which may be extracted by organic solvents and 
which on thermal decomposition give a high yield of 
oil and tar. 

(c) A more variable quantity, averaging approxi- 
mately 20 per cent. of morphologically organised plant 
remains, which yield oil on thermal decomposition im 
much the same way as the resins. 

(d) A major constituent (ulmin compounds) com- 
prising 70-80 per cent. of the coal substance, which is 
of very high mean molecular weight, and consists 
essentially of carbon, hydrogen, and oxygen, with 
smaller quantities of nitrogen and sulphur. There are 
indications that the ulmin compounds in any one 
particular coal have very much the same composition 
throughout the coal, but their composition (mainly 
extent of reduction) and properties, are found to vary 
widely in different coals, and are mainly responsible 
for the variable properties of coals. Departures from 
the general relationship between oxygen content and 
coal properties have now been shown in many coals to 
be due to abnormal contents in a particular coal of 
some of the other constituents (a), (b), and (c). 


The composition of the ulmin compounds controls, 
among other properties, the minimum temperature of 
thermal decomposition of the coal, and it is noteworthy 
that the initial stage of thermal decomposition of any 
coal is characterised by the production of water of 
decomposition, phenolic oils, and oxides of carbon. 
Heat treatment of the other coal constituents gives rise 
to liquid tar products of more or less a hydrocarbon 
composition. 

It is not within the scope of this paper to go more 
fully into the question of coal constitution, but the very 
short summary given above will suffice to show that coal 
hydrogenation is essentially different from destructive 
hydrogenation of a heavy hydrocarbon material such as 
crude petroleum. Although the weapon used, hydrogen 
at high pressures, is tre same, the reactions involved are 
entirely different, for the problem really resolves itself 
into that of the treatment of ulmin compounds, in the 
molecule of which oxygen may be regarded as the key 
element. 

It is perhaps permissible to digress at this stage and 
state that it is our studied opinion that in hydrogenation 
the chemist has a new and valuable tool with which to 
investigate further the constitution of coals. Whereas, 
with nearly all other methods, conclusions have to be 
drawn from the composition and amount of products, it 
should be possible to follow the progressive hydrogenation 
of a coal down to a_.relatively simple liquid product 
amounting to about 60-70 per cent. of the initial material. 


per cent. of 


ErFrect OF HYDROGENATION. 

It can now be seen that the functions of a hydrogenation 
process to produce a light hydrocarbon oil from coals must 
inclade : 

(a) Reduction of the oxygenated groupings of the 
ulmin compounds and removal of sulphur and nitrogen 
before thermal decomposition can set in at these weak 
points of the molecules. 

(6) The resulting high molecular weight product of 
low hydrogen to carbon ratio must be broken down 
and hydrogen added by a combination of cracking and 
hydrogen saturation to give a mixture of liquid hydro- 
carbons of low molecular weight, and comparatively 
high hydrogen to carbon ratio. 

(c) A means for the continual purging of ash and 
unchanged or partially changed solid from the system. 
Actually it is found that, with the majority of British 

coals, the hydrogenation reaction can be so catalysed 
that the preliminary reduction takes place extremely 





rapidly. It is therefore possible to confine the preliminary 
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reduction and subsequent destructive hydrogenation 
reactions to one liquid phase process. With an appro- 
‘priate catalyst, reduction of a coal can be brought about 
under pressure at temperatures as low as 300 deg. Cent., 
while destructive hydrogenation is not appreciable below 
400-420 deg. Cent. 


VARIATION OF CONDITIONS. 


‘The extent to which destructive hydrogenation occurs 
depends mainly on the reaction temperature, reaction 
time, catalyst, and pressure of hydrogen. By variation 
of these conditions a coal can be converted either into 
petrol, intermediate middle oil, gas, and 3-5 per cent. 
sclid organic residue, or, with extremely mild conditions, 
into a mixed oil product consisting mainly of heavy oil. 
Increase in yield of solid organic residue imposes a limit to 
the mildness of a possible treatment. 

tn practice continuous injection of dry coal into a 
pressure plant is unsatisfactory, and the feed material 
always consists of a paste of coal and oil. The oil in this 
paste also undergoes destructive hydrogenation, so that 
by suitable control of the variables enumerated above 
three types of liquid phase processes can be carried out :— 


(1) Tar or heavy oil from an external source may be 
used as pasting oil, and the paste of coal and tar hydro- 
genated in a single stage into petrol and intermediate 
middle oil. 

(2) The pasting oil can be wholly recycle oil from the 
process itself when the net effect is that the coal only is 
converted into petrol and middle oil. 

(3) The employment of milder conditions than in (2), 
when the coal may be converted into a mixture of heavy 
oil, intermediate middle oil, and petrol. The heavy 
oil may be marketed as a fuel oil or hydrogenated 
separately under its particular reaction conditions to 
ive a lighter oil product. 

The influence of the variation cf these reaction con- 
ditions has been extensively studied in semi-technical 
plants capable of treating 3-8 ewt. of coal per day. An 
experiment under any one set of conditions is run con- 
tinuously for not less than a week, and is divided up into 
twelve-hour test periods. Over each period a balance of 
reactants and products is obtained by measurement and 
analysis of the hydrogen, hydrocarbon gas, middle oil, 
heavy oil, solid organic matter, aqueous liquor and ash, 
fed to and produced from the plant. The results are 
expressed in terms of the quantity of newly formed petrol, 
gas, &c., as a percentage of the make-up feed. Typical 
vields from 100 parts of British bituminous coals are given 
in Table IT. 

A.—For a process designed to give petrcl and middle 
oil enly. 

B.—Fer a process worked to give heavy oil, middle oil, 
and petrol. 

TaB_e II. 
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VARIATIONS WITH DIFFERENT COALS, 


It may be stated at the outset that, by suitable choice 
of conditions, good yields of light oil have been obtained 
from all British coals tried with the exception of anthra- 
cites. 

To determine the conditions for these good vields there 
has had to be extensive experimentation over a long 
period in continuous experimental] plants in which the 
suitability of coals for hydrogenation has been assessed by 
determination of the following :— 

(a) Time of reaction required for a given extent of 
hydrogenation. 

(6) The ultimate yield of petrol obtainable. 

(ce) The quantity of hydrogen required per unit of 
petrol. 

(d) The necessity for modification of the catalyst 
conditions. 

The results of this work have shown, as would be 
expected from what is known of coal constitution, that 
the composition of the ulmin compounds largely deter- 
mines the suitability of a coal for hydrogenation, and it 
is therefore now possible to obtain an estimate of the 
yields, &c., obtainable from a‘coal by examination of its 
ultimate analysis. Such estimates are often valueless in 
the range of 86-88 per cent. carbon coals, since in this 
range many of the other general relationships between 
carbon content and coal properties frequently break down. 
Theoretically, the higher the carbon content of the coal 
the greater would be the ultimate petrol yield, and since 
coals with high carbon content have approximately the 
same hydrogen content with a smaller oxygen content than 
low carbon coals, the hydrogen absorbed per unit of petrol 
produced should be lower. In practice, however, it is 
found that the reaction volume required increases with 
increasing carbon content as do the yields of hydrocarbon 
gas and insoluble residue, and the balancing of these 
factors is cnly one of the complicated economic problems 
which have to be evaluated in considering the choice of a 
site for a commercial plant. 

With regard to the influence of other coal constituents, 
variable contents of hydrocarbons and resins have little 
effect on the suitability or otherwise of coals. A coal 
having a high content of vitrain is more suitable than dull 
coal, although this is probably not so much due to the 
plant entities as to the presence in durain cf a more diffi- 
cultly hydrogenable ulmin compound. 


LARGE-SCALE DESIGN. 

The technical design of large-scale plants is a problem 
demanding full knowledge of all research results on the 
hydrogenation of coal, and of the most advanced high- 
pressure technique. Imperial Chemical Industries, Ltd., 
therefore started the design of large-scale plants imme- 
diately research results of any value were obtained, and 
this design has been continuously revised as research or 
engineering developments showed possible improvements. 
All the details consist of parts that have been tested on the 
sinall scale at Billingham, on the large scale in Germany, 


or are standard pieces of oil equipment, while the design 
as a whole can be considered as the most thoroughly 
developed and advanced design for any high-pressure 
plant existing or in design to-day. 

Special high-pressure pumps for injecting the coal-oil 
paste have been fully proven. This paste with bigh- 
pressure hydrogen is then heated tc the reaction tempera- 
ture in interchangers followed by gas-fired heaters some- 
what similar in design to standard oil heaters. The 
reaction vessels are vertical special steel cylinders which 
liners protect from any corrosive attack of hydrogen and 
sulphur. Thermal circulation and the hydrogen maintain 
stirring of the burden without mechanical aid. 

The products are removed from separators maintained 
at such temperatures as will reduce distillation without 
complication of the system. In these separators the gas 
from the converters is separated from the oils and passes 
on to a washing plant where the excess hydrogen is washed 
free of the hydrocarbon gases formed in the reaction, and 
can be circulated back to the converters. 

The oils before distillation are let down from the 
reaction pressure in various stages to recover light hydro- 
carbons most effectively and produce stable oils. 

The ash and organic insolubles are retained in the 
hottest separator and, after letting down, are se ted 
from the oils, which were also in this separator, by centri- 
fuging. The cake still contains some oil which can be 
distilled off from the solid. 


Vaprourn PHasE HyDROGENATION. 


Low molecular weight products formed in liquid phase 
hydrogenation are swept rapidly out of the converter by 
the stream of hydrogenating gas, and there is consequently 
little opportunity for the hydrogen to convert them further 
into petrol. In addition, the liquid phase catalyst which 
is added continuously in small amounts to the coal paste 
has little chance of contact with the vapour-hydrogen 
bubbles passing through the liquid reactants. 

These low molecular weight products are obtained from 
the bulk of the products as distillate oils boiling above 
170 deg. Cent. and below 300-320 deg. Cent. and are hydro- 
genated to give a further yield of petrol by passing a 
mixture of the oil vapour and hydrogen under pressure 
over a fixed catalyst. The oils consist of a mixture of 
phenols, bases, sulphur compounds, and aromatic hydro- 
carbons which give poor yields of petrol when cracked, 
but high yields when hydrogenated in the presence of a 
suitable catalyst. Over all these hydrogenation catalysts 
the phenols, bases, and sulphur compounds are reduced 
to the corresponding hydrocarbons, the catalysts being 
completely resistant to sulphur poisoning. 

The quality of the petrol required determines the 
exact temperature for the reaction and the catalyst 
which must be used, but all these reactions must be at a 
temperature sufficiently high for the oil to be completely 
vaporised in the stream of hydrogen. There must be 


| regulation between temperature, pressure, and catalyst 
| activity to give the proper balance between hydrogenation 


and cracking. In the cracking of such an oil as this the 
polycyclic aromatics would be decomposed into mole- 
cules which would readily condense to higher molecular 
weight compounds, and the hydro-aromatics would be 
dehydrogenated. The high pressure of hydrogen in the 
vapour-phase hydrogenation prevents any condensation 
and displaces the equilibrium at the lower temperatures 
away from the production of aromatic hydrocarbons 
towards the formation of hydro-aromatic hydrocarbons. 
The production of the lower-boiling simple aromatics 
from the polycyclic aromatics is probably through satura- 
tion and subsequent opening of an outer ring. 

The addition of the hydrogen is a very marked exo- 
thermic reaction and the lower the temperature the more 
saturation of the aromatic rings P i 
dependence of the nature of the final product upon tem- 
.perature adds to the importance of the catalysts, but 
when the catalysts are known which will enable the reaction 
to take place at any required temperature, the astounding 
flexibility of this part of the process from a commercial 
standpoint is immediately apparent. 

In this process especially the economics have to be 
carefully calculated of the percentage of feed oil to be 
converted per passage, since upon this the production of 
petrol from @ given volume of catalyst in unit time the 
size of distillation units and other a , 

The yields obtained by this process vary according to 
the temperature of the reaction and the products required 
from :— 

80 to 93 per cent. of petrol 
5 per cent. of water 
20 to 7 per cent. of gas 


with a hydrogen absorption of 4-5 to 6-0 per cent. 
weight, 


by 


AUXILIARY EQULPMENT. 

All the equipment except that used in the actual 
hydrogenation reactions is equipment standard either 
to the synthetic ammonia industry or the petroleum 
industry. 

Hydrogen can be conveniently made from the hydro- 
carbon gases by reaction with steam over a catalyst, but 
as research improves the yield of petrol and decreases the 
yield of these gases the installation of plant for the pro- 
duction of hydrogen by some other method becomes 
necessary. This is a subject which has been thoroughly 
‘explored by the atamonia industry. The method used will 
vary with the sites chosen for the hydrogenation plant. 

The other eqaipment required for debutanisation, 
petrol recovery, stabilisation, and petrol refining is so 
much an integral part of normal petroleum production 
that no description is required here. It should be men- 
tioned, however, that hydrogenation petrol requires little 
refining. Removal of dissolved hydrogen sulphide, removal 
of a trace of phenols in the petrol produced directly from 
coal, but not in that from the vapour phase, and little 
more, is required. If the vapour-phase petro] is an aromatic 
one, a wash with strong sulphuric acid is required, since 
there is a tendency to form gum with this petrol, but the 
naphthenic petrol is completely stable. 


PETROL QUALITY. 
Properties of typical petrols are given in Table II.:— 
(1) is the petrol produced by the direct hydrogenation 





of the coal ; 





(2) is a naphthenic petrol produced by vapour-phase 
hydrogenation of middle oil; and 

(3) is a blend produced by a complete plant, run under 
the conditions necessary to produce a No, 1 petrol. 
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The arrangement of both semi-technical and commercial 
plants is such that the light ends of the petrol from any 
stage are carried forward from the separators by the 
stream of circulating gas and recove separately. It 
is for this reason that the volatility of the petrols (1) 
and (2) is low, since these light ends are not blended into 
their appropriate petrols, but are added only to the final 
blend to give it its distillation curve. 

As stated before, the variations possible in the method 
of running the vapour-phase plant give us complete 
control over the volatility, the 70 per cent. distillation 
point, and the knock rating, and any variations in specifi- 
cation that can be met by crude petroleums can be met by 
coal hydrogenation spirits. 


OTHER OILs. 


By the choice of appropriate conditions fuel oil, Diese! 
oil, safety fuel, aviation spirit, kerosine and white spirits, 
&c., have been produced. As has been stated earlier, the 
first stage of the hydrogenation of the coal can be con- 
trolled so that primarily heavy oil is produced. The 
distillate heavy oil makes an excellent fuel oil and a typical 
oil will have properties similar to those given in Table IV. 


Taste IV. 
9736 cals. 


Calorific value gm. 

Viscosity at ° C. 
(Admiralty) 

Flash point ny 


Martin) 


. 90-12% 
843% 
1-11% 
0- 17% 
1) 0-022% 
Hard asphalt 0-98% 

Since the original coal molecules are probably of an 
aromatic structure it is certainly easier to produce 
aromatic oils than ic oils. A true paraffinic Diesel 
oil has not yet been produced by the hydrogenation of 
coal, but there is no difficulty in producing a good paraffinic 
naphthenic Diesel oil in place of a proportion of the normal 
petrol production. A summary of the properties of such 
an oil is given in Table V. ‘ 
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There is no doubt that further research, especially on 
catalysts, will produce an improvement on even this good 
Diesel oil. 

Lubricating oils have not yet been produced from coal, 
but research has recently provided a number of pointers 
which may lead to their production. 


CONCLUSION. 


This paper cannct be more than a brief summary of 
the extensive research work made by Imperial Chemical 
Industries on the hydrogenation of bituminous coal to 
yield hydrocarbon oils. This research involves not only 
knowledge of petroleum and its problems and develop- 
ments, but also knowledge of that very different substance, 
coal. With this knowledge as a basis, a large number of 
years have had to be spent in detailed investigations of 
the chemical and engineering problems of the action of 
hydrogen on coal, and the application of the latest high- 
pressure technique to the results of these investigations 
both on the small scale and the large scale. 

There is no doubt that while there will always be 
possibilities of improvement in this process, as in all 
others, the result of these investigations has been to 
advance the development of the hydrogenation of coal to 
a stage at which every section of it is technically sound. 
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Motor Fire Engine for the Far East. 


Ln the accompanying engraving we illustrate a new motor 
fire engine which has been designed by Merryweather 
and Sons, Ltd., of Greenwich, to meet the requirements 
of.a fire brigade in the Far East and embodies a number of 
novel features. The chassis has a six-cylinder petrol motor 
capable of developing 115 B.H.P., specially constructed 
for this type of machine, having a crank shaft from which 
the full brake horse-power can be taken from either end. 
A Merryweather “ Hatfield” reciprocating pump is 


mounted at the forward end of the chassis frame and is 
driven by a silent chain speed reducing gear from the front 
extension of the engine crank shaft. The pump is entirely 
Tt is capable of 


of gun-metal for use with sea water. 
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works, and the sets are now in process of shipment for 
erection at the first pumping station on the line between 
Haditha and Haifa. We illustrate one of the engines 
herewith. They are o the Harland-B. and W. four-stroke 
trunk type, and are totally enclosed in dust-tight casings 
suitably designed to withstand the exacting conditions of 
the desert service in which they will be employed. The 
fuel pumps and fuel valves are of the builders’ own patented 
designs and form a special feature of the engine. The trials, 
both of the engines alone and when coupled to the high- 
pressure oil pumps, were, we learn, highly satisfactory and 
proved the engines to be vibrationless and free from tor- 
sional difficulties. The pumps are of the Worthington- 
Simpson horizontal duplex double-acting type with out- 
side packed plungers. All the running parts are totally 





enclosed in order to prevent the ingress of sand or dust. 
They are driven through single-reduction gearing. 








MOTOR 


delivering 660 gallons per minute at a pressure of 150 Ib. 
per square inch and of working at inc pressures with 
slightly reduced quantities. The pump has two. suction 
inlets, each of 4in. diameter, and there are four 2}in. 
delivery outlets, each controlled by an independent shut-off 
valve. The body work is of the open “ wagonette ” type, 
with entrance at the rear. On each side are long boxes 
with hinged lids, for stowing hose and other fire-fighting 
appliances and providing seats for fourteen firemen. 
Immediately in rear of the driver’s seat is an enclosed 
compartment for coils of canvas hose. Six detachable 
hand reels for delivery hose are carried, three on each side 
of the vehicle. Each hose reel is capable of accommodating 
four 100ft. lengths of canvas hose. Two Merryweather 
** Telescala ” ladders, each in two sections for extension 
to a total height of 26ft., are carried on strong supports, 
one ladder on each side of the machine. The equipment of 
the machine also includes a complete electric lighting set. 








Oil Engines for the Iraq Pipe Line. 


In a Journal note of March 3rd we referred to the 
placing of orders for oil engines and pumps for the oil 
pipe line from Kirkuk to Tripoli and Haifa, which is being 
constructed by the Iraq Petroleum Company, Ltd. It 
will be recalled that an order for fifteen of the forty-five 
engines was secured by Harland and Wolff, Ltd., in the 
face of international competition, the other engines being 
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constructed by Sulzer Bros., of London, at Newcastle and 
in France, and by the Werkspoor Company at Amsterdam. 
The whole of the pumps are being built by Worthington- 
Simpson, Ltd., at Newark-on-Trent. 

The shop trials of the first batch of engines and pumps 
were recently concluded at Harland and Wolfi’s Glasgow 
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FOR FAR EAST 

Sir John Cadman, D.Sc., the chairman of the Iraq 
Petroleum Company, Ltd., visited Glasgow and was 
present at the completion of the trials, accompanied by a 
number of the senior officials of his company. It is a 
matter for congratulation that Harland and Wolff, Ltd., 
was the first firm to complete the official trials required 
by the Iraq Petroleum Company, both for the duration 
tests of the engines themselves and the combined tests of 
an engine coupled to a pump. 








Large Blast-Furnace Gas Cleaning 
Plant. 


WE are informed by Lodge-Cottrell, Ltd., of London, 
that they have recently received an order from the Tata 
Iron and Steel Company, Ltd., for what, it is claimed, will 
be the largest blast-furnace gas-cleaning plant of any 
kind in the world. This plant will be of the electrostatic 
type, with two stages, and will be similar to that now being 
installed by the same company for the South African 
Iron and Steel Industrial Corporation, and also to that 
for Stewarts and Lloyds’ new plant at Corby. The gas 
volume is 14 million cubic feet per hour measured at 
normal temperature .and pressure, and the guaranteed 
performance is that the dust content of the cleaned gas 
shall not exceed 0-0088 grain per cubic foot. The average 
dust content in the crude gas reaches the very high 
figure of 16 grains per cubic foot, so that a very high 
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performance is called for. The gas will be cooled to a 
temperature between 104 deg. and 122 deg. Fah., the 
relatively high temperatures being due to the fact that 
the ‘cooling water available will range between 80 deg. 
and 100 deg. Fah. The cooling water wil!be re-circulated, 
in view of the need for economy, and the make-up water 


is only to be 5000 gallons per hour. Normally, the plant 
will take gas from three large blast-furnaces, but it will 
be centralised and will consist of four pre-coolers, eight 
first-stage electro-filters, bringing the dust down dry, 
eight final coolers, and eight second-stage electro-filters, 
to extract the residual dust and all moisture in suspension. 
A very complete range of instruments, for indicating and 
recording temperature, pressure, gas volume, and the 
dust content of the cleaned gas, is included. A large 
degree of automatic control is being installed, in order 
to reduce the cost of attendance. The gas will be used 
first to supply the stoves and boilers, a new power station 
being planned. Later on the clean gas will also be used 
for firing coke ovens, and also in the steel works, where 
it will be mixed with coke-oven gas for any specially 
high-temperature work. 








Oil Engine for Rail Traction. 


We have from time to time referred in these pages to 
the small high-speed oil engines constructed by Ailsa 
Craig, Ltd., of Strand-on-the-Green, Chiswick, London, 
W.4. The accompanying engraving illustrates a new type 
of engine recently designed by the firm for road and rail 
transport p , particularly for narrow-gauge loco- 
motive work. It is a twin-cylinder unit and has a bore of 
3}in. and a stroke of 5}in. and is desi to give an output 
of 12 B.H.P. at 900 r.p.m. and 20 B.H.P. at 1500 r.p.m. 

















20 B.H.P. RAIL TRACTION OIL ENGINE 


The engine works on the four-stroke airless-injection 
principle with an Acro design of air cell piston and Bosch 
pattern injection valves and fuel pump. Various frame 
mountings can be supplied in accordance with customers’ 
particular requirements. In the case of the engine we 
illustrate the fly-wheel end of the casing is carried by a 
steel plate with lugs welded on each end, which plate is 
bolted to the main cylinder block. The spider at the 
starting handle end, which also carries the starting handle 
drive and the starting handle bearing, is arranged for 
bolting to the main framing of the locomotive. The large 
control handle mounted at the side of the engine and shown 
lying in an oblique position varies the governor speed 
between limits of about 200 and 1500 r.p.m. It is directly 
operated by the driver, whose seat is arranged at the side 
of the engine. Below the fuel pump is a timing lever for the 
fuel injection period. 








Ready-Mixed Concrete. 





THE sale of ready-mixed concrete is experiencing a wide 
and rapid development in American construction work. 
Where the concrete is made completely at the central 
plant the motor trucks are sometimes fitted with agitators 
or mixers, which give the concrete a final mixing while it 
is being discharged, to ensure against segregation. These 
devices are not in operation while the trucks are in motion. 
To about an equal extent the materials for the concrete 
are measured and delivered dry to the trucks at the central 
plant. The trucks carry water tanks and have revolving 
bodies or revolving interior blades, the water being added 
and the concrete mixed while the trucks are on their way 
to the place of delivery. In one such plant the elevated 
storage bunker has five compartments for cement, sand, 
fin. stone, lin. stone, and 2}in. stone. These feed by 
gravity to a weighing or proportioning device which auto- 
matically measures the cement and a tes in specified 
proportions, mixes them dry and discharges the dry 
mixture to motor trucks fitted with motor-driven mixers 
in which the water is added and concrete mixed during the 
journey. Nearly 300 concerns are listed as producing 
ready-mixed concrete, and incomplete returns indicate 
about equal use of concrete mixed at the central plant and 
mixed during transportation. An average of 250,000 to 
300,000 people are served by or tributary to each plant. 
For small jobs or small lots of concrete the ready-mixed 
system has many advantages in both economy and quality. 
And even for relatively large jobs this system has advan- 
tages over the erection and operation of a concreting 
plant, with its noise and dust, especially in building con- 
struction and city paving. 








194 


THE ENGINEER 


Ava. 25, 1933 








Grid Controlled Mercury Arc 
Rectifiers. 


SoME grid-controlled mercury arc rectifiers claimed to be 
the first manufactured in this country for use abroad have 
just been shipped. by the Hewittic Electric Company, Ltd., 
of Hersham, Walton-on-Thames, to East Africa for the 
supply of the whole of the load of Dar-es-Salaam. The 
equipment comprises one 100-kW and two 250-kW glass 
bulb rectifier banks, arranged for automatic voltage control. 

The theory of this method of regulating the voltage has 
often been described, but it may be well to explain for the 





FiG. 1—ARRANGEMENT OF GRID 


benefit of those unfamiliar with this relatively new 
scheme that control over the arc is obtained by inserting 
a grid consisting of a short metal cylinder with radial fins 
on the inner circumference, near the anode in each arm of 
the rectifier, connections to the grids being brought out 
through seals in the arms, as shown in Fig. 1. Each of 
the grids is connected through a controlling device or 
regulator so that the point in the positive cycle of anode 
voltage at which the grid becomes positive can be varied. 
For each positive cycle of anode voltage the arc is started 
immediately the bias on the grid becomes positive and con- 
tinues until the anode voltage falls below that necessary to 
maintain the are when the next anode comes into service, 














FIG. 2—AUTOMATIC ‘CONTROL PANEL 


and so on, there being a considerable degree of overlap. 
By controlling the grid potential so that the grid becomes 
positive at an earlier or later point in the positive 
cycle of anode voltage, and consequently so that the arc 
commences in @ similar way, the average value of the 
D.C. output voltage can be varied. Thus by applying 
a potential to the grids at the desired moment in each 
cycle the regulator gives simple and perfectly smooth 
control of the D.C. voltage. The regulator, which is 
a small device with very low losses, provides voltage 
control that could only otherwise be obtained by 
the use of certain types of smooth change “ on-load ” tap- 
changing equipment on the H.T. side of the rectifier trans- 
formers or by large induction regulators rated to carry full- 
load current. 

A variation of the principle described enables the grids to 
be used for the switching of the D.C. output? the application 
of a bias to the grids giving more rapid and effective 


switching than can be obtained by the use of a large circuit 
breaker carrying full-load current. Once the arc has been 
started in any arm by the positive biassing of the grid it 
will continue until the anode voltage falls below a certain 
level. The application of a negative bias to the grid, 
during that same cycle of positive anode voltage, has no 
effect, since, owing to the presence of the arc, the grid 
becomes surrounded by an envelope of positive ions and 
does not regain its controlling properties until the are has 
ceased in the arm owing to the fall of anode voltage, when 
it becomes deionised. If the grid is then given a negative 
bias it will prevent the striking of the arc when the anode 
again becomes positive. By applying a negative bias to 
all the grids of the rectifier the arcs are prevented from 
striking again and the bulb ceases to deliver current. This 
actually occurs in a period in the neighbourhood of a third 
of a cycle, thus providing a clean rapid break and the 
mechanical lag of a large circuit breaker is eliminated. 

The Dar-es-Salaam equipment will be installed in two 
sub-stations, the 500-kKW plant in one and the 100-kW 
plant in the other, the rectifiers in the former being 
arranged as two separate 250-kW banks, which may be 
run singly or in parallel according to load conditions. The 
system supplied is a 440/220-volt, three-wire, D.C. net- 
work, the rectifier being fed on the A.C. side from a 6000- 
volt, three-phase line. Each 250-kW bank comprises a 
transformer equipment and three single-bulb units, 
arranged with one 150-kW unit across the outers and the 
two remaining units between the midwire and respective 
outers for the purpose of dealing with out-of-balance load. 

As all three bulbs of each 250-kW rectifier bank are 
controlled from a common regulator, there are two 
grid control regulators for the sub-station. The regulators 





Licensing of Machinery Imports. 


THE Import Duties Advisory Committee has recom- 
mended, and the Treasury has approved, the revision in 
certain respects of the classes or descriptions of machinery 
to which Section 10 of the Finance Act, 1932, applies. 
The provisions of Section 10 of the Finance Act are as 
follows :— 

10.(1) If, in any case where it is proposed to import 
into the United Kingdom any consignment of machinery 
of a class or description to which this Section applies, 
the Import Duties Advisory Committee are satisfied 
that machinery similar to that consignment is not 
for the time being procurable in the United Kingdom, 
and are of opinion that, having regard to all the circum- 
stances, it is expedient that the consignment should be 
allowed to be imported without payment of all or any 
of the duties chargeable under the Import Duties Act, 
1932, the Committee may make a recommendation 
to the Treasury accordingly, and the Treasury, after 
consultation with the Board of Trade, may by licence 
authorise the importation of the consignment in accord- 
ance with the recommendation. 

(2) The Committee may at any time recommend 
that this Section shall apply to any class or description 
of machinery, or shall cease to apply to any class or 
description of machinery to which it previously applied, 
and where any such recommendation is approved by 
the Treasury, this Section shall apply or cease to apply 
accordingly. 

It will be appreciated that the effect of listing a class 
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FIG. 3—-250-kW GRID-CONTROLLED RECTIFIER EQUIPMENT 


are coupled together and mounted at the bottom of the 
automatic control board, shown in Fig. 2, an arrangement 
which considerably simplifies the automatic operation of 
the equipment. Each regulator js controlled by a voltage 
relay which maintains the D.C. voltage at the desired 
value regardless of fluctuations in load or in the E.H.T. 
supply, the regulating relays for the two 250-kW banks 
being at the top of the control panel, whilst below them are 
two load limiting relays, one serving for each bank. When 
full load is reached these relays restrain the ‘‘ raise volts ”’ 
operation of the respective grid control regulators and 
cause the regulators to lower the voltage in the case of 
overload, thus maintaining the load on the sub-station 
within the desired limits. 

The grids on each rectifier bulb are arranged with arc 
quenching control switches by means of which any bulb 
unit may be cut out of service and the amount of plant in 
commission can therefore be arranged as required. The 
merit of grid control for this purpose is well illustrated by 
the size of these switches, which are small knife type units, 
mounted on the end panel of each 250-kW bank, as shown 
in Fig. 3. The simplicity of the automatic control panel 
is apparent from the fact that the equipment of the panel 
shown in Fig. 2 provides fully automatic control of two 
rectifier banks. 

The arrangement of one of the 250-kW banks, com- 
prising four sections, is clearly illustrated in Fig. 3. From 
left to right the picture shows the 150-kW bulb unit 
feeding the outers, two smaller units feeding between mid- 
wire and outers, and a cubicle housing isolating equipment 
and the panel on which the “ arc quenching ” switches, 
previously mentioned, are mounted together with fuses, &c. 
A voltmeter and two ammeters are swung on a bracket 
from the end of the cubicle. The transformer equipment is 
arranged behind the rectifier bank and is not visible. 

These 250-kW banks, are not only claimed to be the 
first grid-controlled equipments to be sent abroad, but 
also have the distinction of being the first grid-controlled 
plant of the line and balancer type made. 

The rectifier bank for the 100-kW sub-station is similar 
to that described, but comprises only two units, which 
feed between the midwire and outers, so as to deal with the 
out of-balance load on the system, the rectifier bulbs of 
each unit being fitted with grids suitably controlled to 








provide voltage regulation. 








A MACHINE gun operated by centrifugal force and driven 
by a small petrol engine is said to have been invented in 





Japan. It is, of course, silent. 


of machinery under the Section is not to free machinery 
of that class generally from import duty. Licences are 
only issued in respect of particular consignments, where 
it is found that the requirements of the Section concerning 
non-procurability in this country, &c., are satisfied. 
It should be added that the Committee is unable to 
entertain applications received after the consignment 
has been imported, or where duty has been paid outright. 

The revised list is as follows :— 

(1) Machine tools, metal-working and finishing and 
woodworking machinery. 

(2) Agricultural and dairy machinery. 

(3) Battery-making machinery. 

(4) Machinery for making, finishing and measuring 
textiles and textile goods. 

(5) Glass-making and working machinery and electric 
lamp and valve-making machinery. 

(6) Chemical and soap-making and mixing machinery. 

(7) Packaging and labelling machinery. 

(8) Paper and board-making and finishing machinery, 
and machinery for the manufacture of articles of paper 
or board. : 

(9) Printers’ machinery, embossing and bookbinding 
machinery. 

(10) Foundry machinery. 

(11) Wire-working and wire-winding machinery. 

(12) Testing machinery. 

(13) Presses. 

(14) Tobacco, cigar and cigarette-making machinery. 

(15) Machinery for sterilising and food preparation. 

(16) Brush-making machinery. 

(17) Fur skin dressing, preparing and _ finishing 
machinery. 

(18) Match-making machinery. 

(19) Deep oil well machinery. 

Application may be made by or on behalf of a firm 
purchasing machinery for its own use, or by an importer 
having the sole agency for the sale of a particular machine 
in this country. The appropriate forms of application 
may be obtained on request in writing from the Secretary, 
Import Duties Advisory Committee, Caxton House 
(West Block), Tothill-street, Westminster, S.W.1. 

The Committee also announces that it has decided not 
to make any recommendations in respect of the applica- 
tions previously advertised for: (a) An increase in the 
import duty on tools and machinery parts wholly or 
partly manufactured of natural or artificial abrasives ; 
(b) the adjustment of the duties on brown artificially 
fused aluminium oxide and natural emery garnet and 
corundum in grain ; and (c) the addition to the Free List 
of white artificially fused aluminium oxide, whether in 
the lump or in grain ; brown artificially fused aluminium 





oxide, and natural garnet and corundum in the lump only, 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


British and Continental Reorganisation Plans. 


Little change-ean be expected in any department 
of the markets during August. On the Continent as well 
as in this country the leaders of the industry are on holiday 
and the administrative stafis of the works are depleted for 
the same reason. Next month, however, interesting 
developments may occur in the Continental steel trade. 
Refreshed by their holidays, the steel makers will return 
to participate in a series of meetings which will be held to 
consider questions vitally affecting the future of the Cartel. 
The most important of these is the unsolved problem of the 
relation of the merchants to the Cartel organisation. The 
situation has changed materially during the past few 
weeks and the exporting merchants are now taking a 
much stronger attitude towards the Cartel. It will be 
remembered that, amongst other things, the Cartel 
demanded the right to inspect the merchants’ books and 
a guarantee of £1000 (gold) against breaches of the Cartel 
conditions. The German and Belgian merchants have 
retaliated by forwarding to the Cartel organisation the 
conditions under which they would be willing to agree to 
its terms. These include a bond of £1000 (gold) that the 
steel makers will not deal direct with the merchants’ 
customers, and a penalty of 50s. per ton for each transaction 
of this nature. In addition, they suggest that the steel 
makers should “ go fifty-fifty ” in any losses the merchants 
may suffer on their export business. The merchants’ 
proposals are amusing and probably are designed to illus- 
trate the absurdity of the Cartel’s original suggestions. 
The British steel industry is also passing through a holiday 
period, but the plans for the reorganisation of the English 
steel industry are developing quietly. The original scheme 
which was presented to the Tariff Advisory Committee 
in the spring of this year has been somewhat modified to 
meet the views of the various sections of the trade, but 
little is likely to be heard of these new proposals until 
October at the earliest. 


The Continental Steel Situation. 


Although business in all departments of the 
Continental steel market is quiet and works are anxious 
to secure orders, the prices fixed by the Cartel selling 
organisation are being maintained. It is said, however, 
that there are still a number of contracts entered into at 
low prices before the comptoirs were set up against which 
some fortunate merchants are able to sell. The lengthy 
period over which these contracts have existed has created 
suspicions in the minds of dealers less well placed that some 
of their competitors have found means of obtaining Con- 
tinental steel at below the Cartel quotations. The prices 
ruling are (gold) :—Steel merchant bars and angles, 
£2 15s. basis; B.S. joists, £2 16s. 6d., with test £2 19s.; 
N.P. joists, £2 15s.; plates, %in., £3 10s.; and plates, tin., 
£3 12s. 6d. In the case of plates and merchant bars these 
prices are for the British market only, a higher figure being 
asked for other destinations. The attempt by the Cartel 
to control the market has already brought about some 
interesting developments. It is stated that the Italian 
steel industry intends to establish an export office at 
Hamburg, which will presumably sell in competition with 
the Cartel organisation although the materials which the 
Italian industry can produce are confined to a few joists 
and sections and heavy plates. The Hungarian steel 
makers are also offering steel for export, f.o.b. Trieste, at 
low prices, whilst the American steel makers are reported 
to have made offers of black and galvanised sheets to 
German merchants. There seems a possibility, therefore, 
that the efforts of the Cartel to establish a complete 
control over the market may lead to the expansion of the 
Continental industries outside the organisation. 


The Pig Iron Market. 


One of the features of the situation in the pig 
iron market is the manner in which production has been 
maintained. Outputs for July were only 1700 tons less 
than for June, and were 4000 tons more than in May. 
Considering that this period included the Scottish holidays, 
it is a noteworthy indication of the improved demand 
for British iron. The holiday conditions ruling during 
August will probably result in a further slight decrease 
in output, and in additions to the makers’ stocks in some 
districts. This, however, should be rectified when the 
autumn demand sets in; but at the moment the market is 
passing through the quietest period of the year. On the 
North-East Coast the movement of iron to Scotland has 
not yet been resumed on a normal scale following the 
annual Scottish holidays, and this week most of the works 
on Tees-side will be closed for the local annual holiday 
and deliveries will be suspended. The blast-furnaces, 
however, will continue in operation. The situation in 
this district is regarded as satisfactory, and the increase 
in the price of South Durham blast-furnace coke to 16s. 
per ton d/d furnaces may be reflected in an advance 
in the price of pig iron, although it is said that the iron- 
masters, for the time being, are not anxious to increase 
their quotations again. Such a movement, in fact, would 
not be politic and would cause considerable dissatisfaction 
amongst consumers. On the North-West Coast the demand 
is taking care of the local production, and some increase 
in the volume of business transacted with the Midlands, 
South Wales, and the Continent, has been noticeable of 
late. In Lancashire the holiday conditions have affected 
business in this market, and the recent movement to 
contract forward has died down. Some of the Lancashire 
foundries are busy, and the demand from this quarter, 
although it is confined to small tonnages, continues to 
give a rather animated ap’ ce to the market. Business 
in pig iron in the Midlands has dragged a little recently, 
but the situation is not unsatisfactory. In this district 
it is thought that following the heavy sales of Cleveland 
foundry at 66s.—the figure quoted for Derbyshire No. 3 


their quotations, or, alternatively, reduce the quantities 
offered. The situation in the hematite market is 
unchanged. Stocks are heavy and the recent firmness 
in price has not been altogether maintained. For prompt 
and forward delivery 59s. is quoted for mixed numbers, 
f.o.b. and f.o.t. Efforts on the part of some buyers to 
book as far ahead as next March, however, at present 
prices have been declined by the makers. 


Finished Steel Materials. 


The home demand for finished steel material 
has declined somewhat in most districts, but this is 
largely due to seasonal influences. On the other hand, the 
inquiry from overseas has become more active, and, 
what is more to the point, a fair proportion has developed 
into actual business. On the North-East Coast the works 
ate well booked, but this week operations have been 
suspended for the annual holidays. Business in black 
sheets has been on a larger scale of late, but foreign 
competition is being experienced in most of the export 
markets. In Yorkshire, where holiday influences are 
also affecting business, a feeling of confidence is notice- 
able, and the belief is expressed that in September there 
should be a general increase in business. In the Sheffield 
district the production of wire rods is said to be the largest 
on record. The demand for steel strip is also putting 
considerable pressure upon the works, some of which 
have extended their delivery dates. An idea of the 
improvement in the position in this district may be 
gathered from the fact that during the past month two 
open-hearth furnaces have been started up, and it is 
understood that the number in operation will be further 
increased shortly. The demand for stainless steel sheets 
has been a feature of the market. In Lancashire increased 
demand for structural steel due to the improved position of 
some of the constructional engineering firms has given a 
brighter appearance to the market. Nevertheless, there is 
an absence of heavy contracts, and most of the business 
is confined to small orders. There has, however, been a 
moderate demand for bright steel bars, and some business 
in boiler plates has been done at the official price of £8 5s. 
Although the steel makers hold fair contracts, new orders 
are small and usually contain varied specifications. Some 
interesting inquiries are current, including some for over- 
seas railways which may develop into business. David 
Colville Ltd. have secured an order for steel sleepers for 
Palestine in connection with a scheme for railway con- 
struction and extension in that country. The order will 
be executed at Colville’s Glengarnock works. 


The North and the Midlands. 


A cheerful tone has been in evidence in the 
Scottish steel market since the Steel Company of Scotland 
started up two additional furnaces. So far as new business 
is concerned, however, conditions have been quiet and 
the works, for the time being, are largely dependent upon 
running contracts. There is a steady production of ship 
plates for vessels ordered earlier in the year, although 
the steel makers complain that specifications are light 
compared with the capacity of the works. Most of the 
Scottish sheet works are in a satisfactory position, and 
there has been a good demand for heavy gauges, and 
latterly there has been some improvement in the export 
demand for lighter sheets. The Scottish re-rollers are 
finding competition keen from English works, but their 
quotation is kept at £7 5s. for small steel bars for home use 
and £6 15s. for export. On the North-West Coast the 
Barrow works have been restarted after a short stoppage, 
during which repairs have been carried out. It is stated 
that the works in this district have sufficient orders on 
their books to keep them well employed for several weeks. 
At Workington the mills are busy upon rails and semi- 
finished material. Satisfactory conditions continue to 
rule in the Midland districts. The constructional engineers 
are moderately busy, although their demand is scarcely 
sufficient to meet the requirements of the steel works, 
some of which have a considerable amount of unemployed 
plant. The re-rollers are busy, and although they are 
meeting competition from sellers of Continental material, 
who quote merchant bars at £6 7s. 6d., most of them are 
holding their price for small steel bars at £6 12s. 6d. 
The difference in prices is sufficient to send a certain 
amount of business to the Continent, but so many con- 
sumers have running contracts with British re-rollers 
that the tonnage going abroad is not substantial. In South 
Wales the demand for heavy steel is maintained, although 
it has not expanded to the extent hoped for. The tin- 
plate market is quieter, but the makers are so well booked 
that they are able to hold their price at 17s. to 17s. 3d. 
f.o.b. 20 by 14 basis. Re-sale ls, however, are 
offered at rather lower figures. The constructional engi- 
neers in this district are working at a fair rate, but latterly 
there has been a scarcity of new business. 


Copper. 


Uninteresting conditions have ruled in the 
electrolytic copper market for some time. Buying in 
America and on the Continent as well as in this country 
has been on a small scale, as consumers have been content 
to fill their requirements as they have arisen. This situa- 
tion is likely to continue until the autumn demand sets 
in after the holidays. In America the producers are 
barely able to maintain their domestic price at 9 cents d/d 
on the small amount of buying that is taking place. On 
the other hand, there are practically no offers of second- 
hand copper, and for the time being there seems to be a 
pause in American business whilst the “‘ Code” which 
the copper producers have formulated is being discussed 
with the Administration. Apparently, considerable 


Export quotations are 


in Europe to enter the market, and for the most part 
they appear content to watch the position. The sterling 
quotation for electrolytic copper has remained fairly 
steady at £40 10s., although this week business has been 
possible once or twice at £40 5s. A few comparatively 
small orders have been placed by British consumers, 
and the War Office has been in the market for about 200 
tons for September-October delivery. The American 
statistics give the world’s stocks of refined copper at 
the end of July as 650,000 tons to 675,000 tons, and the 
stocks in the United States as between 550,000 tons and 
560,000 tons. 
Tin. 

The dull tone which has prevailed in this market 
for the past week or two was brightened somewhat at 
the end of last week by fresh American purchases. At 
the beginning of this week, however, the market slipped 
back as American buyers again became apathetic, and 
no support was forthcoming from Continental consumers. 
Speculative operations in this market have been com- 
paratively small, probably owing to the unsettled position 
in most of the non-ferrous metal markets. The steady 
decrease in the stocks of tin in this country is attracting 
attention, and in some quarters it is suggested that there 
is danger that a scarcity may develop shortly should the 
shipment of metal to the United States continue. It is 
anticipated that the August statistics will show a further 
decrease in the visible supply. The American deliveries 
for that month are estimated at 6500 tons, although some 
authorities profess to believe that the total may reach 
7000 tons. In this country the tin-plate trade has been 
purchasing fair quantities, although most of the works 
have now covered their requirements for some time. 
Little of this tin, however, is purchased on the open 
market, as many of the tin-plate makers obtain their 
metal direct from the English smelters. In America the 
boom conditions which exist in the tin-plate industry 
encourage the hope that the demand from that country 
will revive shortly. 


Lead and Spelter. 


The lead market is passing through the usual 
difficult conditions which develop during the holiday 
period. Consumers at this time of the. year are rarely 
busy and are content to use the stocks in hand. Later 
they will no doubt re-enter the market in anticipation of a 
revival in demand in the early autumn. In the meantime 
in the absence of any substantial buying, the market is 
inclined to drift and comparatively small operations have 
had a disproportionate effect upon prices. Supplies have 
been in excess of the market’s requirements, and there have 
been some offerings of Mexican lead, which, of course, 
will be placed in warehouse. Production is probably larger 
than consumption and stocks in the makers’ hands are 
large. The American statistics show an improvement, the 
stocks of refined lead in the United States at the end of 
July being 171,000 tons, compared with 193,000 tons at 
the end of June. Production also has declined and in 
July was 23,200 tons, compared with 30,700 tons in June, 
whilst the July deliveries increased to 45,200 tons, against 
28,500 tons in June. Although prices in the 
spelter market have shown weakness of late, the funda- 
mental position of the metal has not materially altered. 
The statistical position continues to improve and con- 
sumption, particularly on the Continent, is reported to be 
good. In this country consumers have not been active 
buyers, but in the aggregate have taken a fair amount of 
metal. The figures of the Intsrnational Cartel show a 
decrease of 3400 tons in the stocks at the end of July, 
bringing the total to 124,400 tons. This decline is the more 
encouraging, as production during July increased by over 
2000 tons. 


American Iron and Steel. 


The firmness of pig iron prices in the United 
States and the brisk shipments are the principal features 
of the iron trade. Apparently there are no soft spots in 
the market in any district and conditions seem to be 
stronger than for many years. The iron market is being 
supported, not only by the artificial measures applied by 
Washington, but by heavy shipments, which show that 
iron is going into consumption at an increasing rate. 
Knowing the new policy of the Administration, consumers 
do not expect concessions as in former days, and hence - 
there is not much haggling over prices. In most sections 
of the East, and in fact throughout the country, consumers 
have covered their needs for the third quarter, and are now 
purchasing for supplementary tonnages where some 
special analysis is needed to round out the mixture. The 
outlook in the steel industry holds good prospects owing 
to the extensive business which is developing and which 
includes large building and engineering schemes by the 
Government. It has been announced that contracts 
will be given out for highway projects in New York 
State involving nearly 2,000,000 dollars, being part of the 
22,300,000 dollars allotted to that district. The con- 
tinued rise of iron and steel scrap prices is also based on 
the belief of early improvement in the steel situation. 
In addition, the demand for some of the heavier forms of 
steel is becoming more active, and this fact should 
neutralise the decline in the demand for lighter products, 
a demand which has been the backbone of the steel 
recovery to date. The demand from the automobile 
industry is holding up unusually well, and the Govern- 
ment’s naval pro e will help heavy rolled pro- 
ducts. The production of pig iron in July is estimated 
at 1,819,000 tons, against 1,265,000 tons in June and 
572,000 tons in July last year. Furnaces in blast on 





difficulties exist in the way of adjusting the various 
interests included in the copper industry. The i- 
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| increased by 8073 tons compared with May. 


August Ist numbered 106, against 90 a month ago and 
46 a year ago. Imports of iron and steel in June 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


Steelmakers : joists, 22s. 6d. ; plates and sections, 15s. 


PIG IRON. 


Home. 
a re. * 
N.E. Coast— 
Hematite Mixed Nos. .- 3. ..0;.. 
No. 1 ba pikeenatetade ae AB) OG: ws 


Cleveland— (D/d Tees-side Area.) 
mest. . oat Hees SS ee ae 
No. 3 G. M. BL ee toes 
No. 4 Forge K 
Basic 
MIpLaNpDs— 
Staffs.— (Delivered to Black Couniry Station.) 
North Staffs. Foundry arott Toh 
”» oo) Bewges' 208 Fe 
Basic POS 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
Soortanp— 
Hematite, f.0.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d =. 
N.W. Coast— 
6 d/d Glasgow 


Hematite Mixed Nos. .. 6 ,, Sheffield 
6 


Lancs.— 


Crown Bars 
Best Bars 


S. Yorxs.— 
Crown Bars 
Best Bars 
MIDLANDsS— 
Crown Bars .. st Oto 9 0 0 
Marked Bars (Stafis:) rs: tae 
Nut and Bolt Bars Oto 710 0 


ScorLanp— 
Crown Bars 
Best 


N.E. Coast— 
Common Bars 
Best Bars fe <! o 
Double Best Bars 


Guascow AND District— s. d. 


STEEL (continued) 
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NON-FERROUS METALS. 
Official Prices, August 23rd. 


CopPEeR— 


Camis waroval.. Dike» £35 11 3to £35 12 6 


7 


Three months . . 


£35 15 Oto £35 17 6 


» Birmingham 





LONDON AND THE SouTH— 


Angles 

Tees 

Joists 

Channels. . te 

Rounds, 3in. and up 
o under 3in. 


SBN IBY wh 


Plates, #in. (basis) 
» tin... 
- tin. .. 
bt ee. 
ve tin. .. 


Norrs-East Coast— 


Angles 

Tees 

Joists 

Channels. 

Rounds, gin. and up 
” under 3in. 


SeSCeoeoeso 2enwaeow 
eP@coooo aoocoacof 


A wn-lis3 © ~1 & 


Plates, #in. git: 
on fin. . 

fin. .. 

=? Spa = 10 

” fin. . eee AF 

Boiler Plates, jin... .. 8 5 

MipLaNnDs, AND LEEDs AND DistTRiIcT— 

s. d. 
7 
7 
15 
12 
7 


COSHH HROWDO WH 


SCeSoSoOSoOSo Cee oa oe & 
12 @ wow s+! 


Angles 

Tees 

Joists 

Channels. . se 

Rounds, 3in. and up 
= under 3in. 


Plates, jin. (basis) 
a a ot 
fin. .. 
fin. .. 
-~ fin. . 
Boiler Plates, jin, 
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oe 


~ 
7 

SRQABAQ aS SARtSOAaR 

"Oo OO @ +I Aes 3 @ +1 w 


an vo 


Bes anos ds 
ees hie See RN 15 
Cees er 12 


Rounds, 3in. and up .. 7 
Pe} under 3in. .. 0 


— 
NYroaasa? 


- 
—) 


Plates, jin. aoa 
oo, yin... 
fin. .. 
oy ims 
» tin. 
Boiler Plates . . 
Soura Watses AREA 


ad 
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Tees 

Joists 

Channels.. .. .. 

Rounds, 3in. and up 
» under 3in. 


—_ 
aw se ss) «1 
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Plates, jin. (basis) 
to i Bie oe 
= tin. .. 
xin. .. 
fin. .. 
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~~ 
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Tees. . 
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Rounds, 3in. and up 
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sacccoame Om woes) 
25 
% 


_— 


Plates, jin. (basis) 
fin. .. $3 

das Ss 2 10 
Sae..: Os. oo 15 
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OTHER STEEL MATERIALS. 

Home. Export. 
£ s. d. £ 8s. d. 
810 0 
815 0 


ovo eo 
— 
a 1 & =3 bo 


Sheets. 

10-G to 13-G.,for. .. 810 0.. 

14-G to 20-G.,d/d. .. 915 0.. 

21-G. to 24-G.,d/d. .. 10 0 0.. 90 0 

25-G. to 27-G., d/d. - 1012 6 912 6 

The above home trade prices are fhe. 4- ton : hate and over ; 

2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 

30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Electrolytic HS 
Best Selected Ingots d/d Bir- 

mingham .. ex ee 
Sheets, Hot Rolled 


Ingots, 70/30, d/d Birmingham 


Trn— 


Cea a ae Le oa gs 
Three months . . 


£39 10 Oto £40 10 0 


£39 10 0 

£68 0 0 
Home, 
Tubes, Solid Drawn (basis) .. 10}d. 
»  Brazed (basis) .. .. 10$d. 


Brass— 


Export. 
10$d. 
104d. 


£33 10 0 
Home. 
Tubes, Solid Drawn, 2/1 wise 94d. 

~ SipebGs ih lise % 1i}d. 


Export. 
93d. 
11}d. 


6to £213 5 90 
. £213 0 Oto £213 5 0 


Leap: ter ea aa ey eens Ra ae RY ey 


Speuter: Cash and Forward : £16 16 3 


Aluminium Ingots(British) .. .. £100 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 


Export. 


(f.0.b. Grangemouth)—Navigation Unscreened 12/6 to 12/9 


»  Glasgow— Ell 
Splint 


” ” 


AYRSHIRE— 
(f.0.b. Ports)—Steam 


FiresHIRE— 
(f.0.b. Methil or Burnt- 
Unsereened Navigation 


LorHians— 
(f.0.b, Leith)—Hartley Prime 
Secondary Steam .. ; 
N.W. Coast— ENGLAND. 
Steams .. 
Gas Coke 
NORTHUMBERLAND 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


DurHAM— 
Best Gas. . ‘ 
Foundry Coke 


Inland. 


13/6 to 13/9 
14/6 to 14/9 


11/3 to 11/6 


12/~ to 12/3 
12/- to 12/6 


10/9 to 11/6 
10/6 to 10/9 


17/6 to 18/- 
20/— to 20/6 


13/6 

12/6 

9/- 
11/6 to 12/6 


14/6 
15/— to 16/6 


* 
4 


Home. 


4-ton lots and up .. 
2-ton to 4-ton lots. . 


Under 2 tons . 


£s. d. 


+ AZ.10 9». 
«A287 6. 


1410 0. 


waaay 


ocooceo P2aeaaale 


-_ 


_ 


= 
Baoaoan anna aa ® 


PSSSOSS Caoaeaan & 


_ 





ASCSCSCOCHS Saaaana 


Export ; £16 1s. 6d., c. if. duty paid India, 
£11 0s. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 17/- to 17/3 
Tin-plate bars, d/d South Wales works, £4 lds. 


Billets. £ 
Basic Soft (25-41% C.) w 

» Medium (0-42% to 0- 60% ©. 5 6 

» Hard (0-61% to 0-85%C.) .. 7 

» (086% to 0-99% C.) 8 

es » (1% C. and up) ote 

Soft (up to 25% C.), 500 tons and up 5 

100 tons 5 

Rails, Heavy, 500-ton lots, f.0.t. 8 

» Light, f.o.t... ‘4 a 7 


SCOoOMSae eas & 


FERRO ALLOYS. 


Tungsten Metal Powder. . 2/— per lb. 
Ferro Tungsten 1/9 per lb. 
. Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 17 6 7/- 
6pc.to8pc. .. £19 7 6 1/- 
8p.c.tol0pc. .. £1817 6 7/- 
Specially Refined . . 
Max.2p.c.carbon £30 0 9/- 
» 1 p.c. carbon £31 0 10/- 
’ 0-70 p.c. carbon £36 2 12/6 
” » carbon free .. 10d. per Ib. 
Metallic Chromium ¢ 2/8 per Ih. 
Ferro Manganese (per ton) £10 15 0 home 
» Silicon 46 p.c. to 50 p.c. £12 10 0Oscale 5/- p.u. 
75 p.c. £18 2 6 scale 6/-p.u. 
12/8 per lb. 
5/6 per lb. 
9d. per Ib. 
£225 to £230 


»  Vanedium . 
» Molybdenum. . , 
» Titanium (carbon free) 


SHEFFIELD— 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. .. 21/—to 22/6 
South Yorkshire Seconds .. 16/6 to 19/6 
Rough Slacks. . 8/-to 9/-- 





Nickel (per ton) 


Ferro Cobalt 5/6 per Ib. 


NuttySlacks.. .. .. .. 7/-to 8/6 


Furnace Coke (at ovens) 
CaRDIFF— SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. . 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Steam Smalls 

~ Cargo Smalls . . 
Dry Nuts ae 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 

Anthracite Coals : 
Machine-made Cobbles. . 

Nuts 

Beans 

Peas ET whats Ran are 

Breaker Duff Rubbly Culm. . 
Steam Coals : 

Large 

Nuts 

Smalls 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


19/6 
19/— to 19/44 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
20/- to 24/- 
19/-to 36/- 
15/~to 17/6 

21/- 


35/- to 38/6 
35/- to 48/6 
37/~ to 48/6 
25/- to 30/- 
18/— to 20/6 

8/6 to 10/- 


18/— to 20/6 
18/- to 26/- 
11/- to 13/- 


Exclusive of Governinent tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 dessiilteld 
Diesel Oil «é : 


Manchester peiats 4d. per gallon extra. 


Per gallon. 


34d. 
34d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Oil-electric Locomotives. 


Tue trial of a light train with an oil-electric loco- 
motive between Paris and Marseilles during the past week 
suggested to the Paris, Lyons and Mediterranean Railway 
Company the possibility of employing this accelerated 
system of traction for-eertain trains on its main lines. The 
gain in time through running the same locomotive the 
full-distance of 536 miles allowed of an average speed of 
about 62 miles an hour. As a matter of fact, the run was 
a test, of one of two oil-electric locomotives which the 
P.L.M, ordered from the Société Electrique de France and 
the Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt for the railways in Algeria, where the quality 
of the water for steam locomotives is so bad that the sub- 
stitution of oil-electric locomotives appears to offer the 
most promising means of running the Algerian railways 
economically. The 4-6-4 locomotive weighing 100 tons 
tested last week was constructed by the Société Electrique 
de France and has an M.A.N. engine of 900 horse-power. 
The three axles are driven by motors of the tramway type. 
In the run between Paris and Marseilles it hauled two 
coaches weighing 85 tons. The locomotive supplied by 
the Aciéries de la Marine et d’Homécourt is of a lighter 
type with a Sulzer engine of 750 horse-power. For the 
moment, the P.L.M. Company is confining its attention 
to actual service trials of oil-electric locomotives in 
Algeria and has no intention of employing them for main 
line passenger traffic in France, but it has had working in 
Paris for several months past three shunting locomotives 
with M.A.N. and Sulzer engines, and the data obtained 
from these will enable the company to settle upon its future 
policy for dealing with the Paris suburban traffic, which, 
as is the case on all other railways, has grown considerably 
of late years. The P.L.M. has followed the lead of the 
Nord and the State Railways in experimenting with 
reversing trains, that is to say, the rear van has a driver’s 
cab in telephonic communication with the fireman on the 
locomotive, but this arrangement has not proved entirely 
satisfactory, owing partly to the insufficient acceleration 
given by steam. 


Traffic Competition. 


The failure of companies working the canals to 
make a profit out of waterborne traffic during the past 
year is the obvious consequence of the depression that has 
overtaken the iron, coal, mineral, and other heavy indus- 
tries upon which they depend. It also suggests a question 
whether the optimism that encouraged the development 
and organisation of the inland waterways during a period 
of prosperity, when a programme was put in hand to 
utilise the whole of the country’s transport facilities, as 
well as its power production, is likely to be entirely 
justified. The scheme to link up canals with a waterway 
system covering the whole of Europe appealed to the 
public imagination. The same intercommunication is 
already provided by the railways, which leave nothing to 
criticise in their ability to handle international traffic. 
Canals were supposed to offer an economy of transport for 
bulky goods, but the advantage clai was so far 
illusory that a scheme had to be put in hand to accelerate 
the service by electrifying the canals, which has proceeded 
so rapidly that in May last no less than 983 miles of canals 
had received electrical equipment. There are three canal 
zones under the control respectively of Chambers of Com- 
merce, the Office National de Navigation, and the Port 
Autonome de Strasbourg. The actual working of the 
canals is farmed out to three companies, of which the most 
important is the Domgene Générale de Traction. As the 
current is only supplied eight hours a day, those barge 
owners who depend upon it complain that motor barges 
have an unfair advantage over them in not being limited 
to time, and they have struck and blocked up the canals 
in the Nord and the Est until the administration gives a 
definite undertaking that the locks will be closed to make 
the eight hours’ day compulsory for all. For the moment, 
the point to be considered is whether canal competition 
for heavy traffic is justified in view of the impossibility of 
expensively equipped canals paying their way with a 
diminished traffic which, if passed over the railways, would 
enable them to swell their receipts and relieve ratepayers 
of a serious burden. 


The Navy. 


The tenacity with which successive Governments 
have been carrying out the programme of naval con- 
struction during the past ten years is rewarded by the 
satisfaction expressed in France at the Navy being 
restored to its pre-war level with a homogeneous 
fleet of ships that are regarded as being at least equal to 
those in foreign navies in point of efficiency, speed, and 
armament. During the present year work is being slowed 
down for reasons of economy, but three 7000-ton cruisers 
have been put on the stocks, and work is being continued 
on the ‘“ Dunkerque,” which has definitely influenced 
French opinion in favour of the battleship. The warships 
completed during the war are being transformed and 
fitted with more powerful engines so that they may take 
their places in a modern fleet. Altogether about 150 
vessels of all kinds have been built under the programme, 
which, it is officially affirmed, will be resumed normally 
next year, for it is held that there is nothing in the political 
situation to justify any sacrifice of naval defence. 


_ Rolling Stock. 


A start has been made in providing locomotive 
and wagon builders with work by the Compagnie du 
Chemin de Fer du Nord distributing orders for twenty-five 
‘Mikado ” type locomotives for the suburban service, 
120 all-metal coaches and 1400 trucks. This appears to 
be the first order of any importance that has been given 
out since the beginning of the year, for though Parliament 
sanctioned an expenditure of 300,000,000f., the conditions 
attached to the purchase of rolling stock were so far 
unacceptable to the railway companies that lengthy 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
addres of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 

ee ee ee ae 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 


at le. each. 

The date first given is the date of ication ; the second date, 
at the end of the abridgment, is the of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


395,404. January 15th, 1932.—Macnero Eizorric MAcuHINEs, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2; and Leonard Griffiths, 
of “‘ Kennington,” 78, Biggin Hall-creseent, Coventry. 

In accordance with this invention the non-magnetic spindle 
of the magneto carries two similar permanent ts A of 
rectangular section with rounded pole ends. Ring. iron 


laminations B having a polar extension C co-operating with the 
held tween similar pom y prorat pale plates 


magnet up are 
Din which the spindle is supported by Pall A coil E 


in which the current is generated surrounds the sae extension 





N° 395,404 





C. Four symmetrically spaced studs F through holes in 
the laminations and the end plates and by means of nuts and 
collars the laminations are clamped together and held 

between the end plates. Two of the studs F are electrically 
insulated from the laminations and end plates and are provided 
with terminal nuts G, connection being made by means of the 
studs to the ends of the coil E. A dowel pin H is driven through 
a hole in the laminations and steel screws J in the end plates abut 
against the protruding ends of the pin. By the adjustment of 
these screws the voltage of the generator may be varied. A 
grease cup K feeds lubricant to the ball bearings by means of 
an axial hole and radial holes in the spindle.—July 17th, 1933. 


395,651. March 7th, 1933.—Etzorric Starters ror INTERNAL 
ComsusTion Encines, Robert Bosch Aktiengesellschaft, 
of 4, Militarstrasse, Stutt , Germany. 

This invention applies to electric starters for internal com- 
bustion engines, in which a pinion mounted on the armature 
shaft is brought into engagement with a part of the engine by 
the axial displ t of the armat In order to prevent 
shock occurring at the end of the displacement, springs have been 
employed. According to the invention, the shock of the engage- 
ment is taken up by a pneumatic cushioning device. In the 
drawing A denotes the armat B the armature shaft, and 
C the casing of an electric starter. The armature shaft is 








N°395,651 
Cc 





mounted at the pinion end in a bearing bracket D which has an 
annular recess £ on the inner side into which a piston F 
mounted on the armature shaft fits and passes into on the axial 
displacement of the armature. The desired cushioning can be 
determined by the size of the air gap between the piston and the 
wall of the recess. In order to obtain @ gradual increase of the 
cushioning action on the displacement of the armature, the 
recess or piston can be made slightly conical. In addition to 
the advantage that the starter is saved from shock by the pneu- 
matic cugshioni device, the a has the further 
advantage that the noises are greatly diminished on putting the 
starter into engagement.—July 20th, 1933. 

SWITCHGEAR. 


395,843. May 23rd, 1932.—Etzcrrio HicH-rENsION SwitcHEs, 
International General Electric Company, Incorporated, of 





carried ne ir of relatively movable insulators A, each having 
a liquid- oe ee aco chamber within which movable con- 
tacts B are mounted and which are opened or closed during the 
relative movement of the insulators away from or towards each 
other by means of a ratchet arrangement. Preferably the 
insulators each carry one of a pair of isolating contacts C, which 
are arranged to separate after the first-mentioned contacts 


N° 395,843 























D 


carried by each insulator have separated: The insulaters may 
be moved relatively to one another by mounting one or both 
insulators upon a movable carriage or by pivotally mounting the 
insulators so that at different stages of their separation they 
assume different angles to one another. When the two insu- 
lators are both moved a common actuating arrangement D is 
preferably provided for effecting the simultaneous movement of 
the two units.—July 27th, 1933. 


TRANSFORMERS AND CONVERTERS. 


395,622. January 26th, 1933.—E.ecrric TRANSFORMERS, 
Bernhard Jansen, of 7, Brunnleite, Regensburg, Germany. 
For changing the connection of the line from one tap of a 
transformer to another while on load it is common practice to 
use @ switch which for a short period establishes a short circuit 
between the taps, through a resistance, while the change is 
being made. The resistance, which may be ohmic or inductive, 
is generally only variable to a small extent, so that when it is 
cut in and cut out abrupt changes of current and voltage occur, 


N°395,622 
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which result in sparking. If the switch is used frequently this 
sparking results in wear of the contacts, and in the case of oil- 
insulated apparatus in deterioration of the oil. According to 
the invention, sparking at the contacts is prevented by using a 
resistance of variable character, namely, an electrolytic liquid, 
arranged so that in the course of changing from one tap to another 
the liquid establishes a temporary short circuit between the 
taps, through the switch, and also establishes a temporary 
connection of the line with both the taps.—July 20th, 1933. 


GAS PRODUCERS. 


395,991. February 27th, 1933.—Mrxep Gas GENERATORS, 
Vergasungs-Industrie A.G., $ Grosse Neugasse, Vienna IV., 
Austria. 

It is claimed that by means of the plant described in this 

specification it is possible to produce from common gas-coal 

gas of between 3200 and 4200 calories per cubic metre. In the 
drawing A designates the gasification shaft, B the degasification 
retort, which is divided into a number of individual retorts ; 

C the feed screw for feeding the coal into the retort; D the 

hopper by which the coal is fed into the feed screw; E the 

receptacle for the coke ; F the device for withdrawing coke, and 
harging the ash from the gasification shaft. 





“oa device for — —s < . 
e coal, charged by way of the hopper D into the casin 
containing the feed worm, is fed uniformly into the inclin 
retorts, in which the coal is heated from the outside by means 
of the blast gas current and from the inside by the water gas 
current produced in the gasification shaft. The inclined - 
ment of the retort enables the latter to be made of a size which 
is quite independent of the mo of the apparatus, whereby 
the most favourable conditions for carrying out the degasifica- 
tion may be:achieved. In the case of vertical retorts care has 
to be taken that the gas generator does not become too high. 
The pressure exerted by the feed worm renders the passage 
of the fuel through the retort far more independent of the 
dimensions of the retort than is the case with vertical retorts. 
The coke, forced out of the inclined retorts, enters the gasifica- 
tion shaft A or, according to requirement, the coke receptacle E. 
Because of the inclined 











negotiations had to be carried through with the Govern- 
ment before any compromise could be reached. 





le, 


120, Broadway, New York, pote 
ion, t 








tacts of a b are 


In accordance with this inv 


eee ee pee of the retort, the. coke 
present in the gasification t is released from the pressure 
of the coal or coke in the retorts ; this affords a great advantage. 
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The gasification is materially improved by the described con- 
struction ; for instance, the dreaded black core in the interior 
of the gasification shaft that may be observed in gasification 


N°395,991 


shafts of a large diameter is more readily prevented. Further, 
the grate is disburdened considerably and the passage of air is 
facilitated —July 27th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


395,974. January 3lst, 1933. -—Larnz Toot Howpers, O. 
Waldrich, Giersbergstrasse 5, Siegen, Westphalia, Germany. 

The invention is concerned with machines which are used to 
shape such things, of non-circular shape, as cams, &c., and it is 
desired to keep the cuttingJtool at the optimum angle with 
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regard to the work’throughout the cut. The work piece is 
shown at A and the tool at B. The tool, it will be seen, is mounted 
on the end of a diagonal “ bolt ” C, which is supported by two 
bearings D and E. This bolt is turned by the crank F to conform 
with the contour of the piece being turned.—.J uly 27th, 1933. 


LIGHTING AND HEATING. 


395,711. December 16th, 1931.—Exectric Discuarce Lamps, 
Albert Edward Chapman, of 125, Stanley Park-road, 
Carshalton, Surrey. 

An electric discharge lamp constructed in accordance with 
this invention consists of a sealed glass tube A in which 

long electrode wires B s 

widely apart are mounted, the 
wires being threaded through 
glass bead insulators C, which 
prevent the wires from making 
contact with the wall of the 
vessel. The two ends of each 
of the electrode wires are elec- 
trically connected through the 
walls of the tube at their respec- 
tive ends to sealed leading-in 
wires which in turn are con- 
nected to terminals cemented 
to each end of the tube. After 
the tube has been exhausted, 
sodium or mercury is placed 
inside it and is vaporised by 
the heating of the electrodes. 
Preferably, the four terminals 
D E and F G of the two 
electrodes are first connected in 
parallel or series with the source 
of current and their connection 
therewith is then interrupted, 
leaving only one end of each 
one of the electrodes connected 
to the two poles of the source 
of current, the wires B thus 
acting in the first instance as 
heating elements and in the 
second instance as electrodes. 
The wires B may also be used 
in the process of manufacture 
of the electric discharge vessel 
to act as heating elements 
whilst the tube is being exhausted, the temperature bein 
suitably controlled for annealing purposes. A filament 

is inserted in each one of the wires B and connected to a4 

separate source of current diagrammatically indicated at J for 

the purpose of i ing the luminosity.—July 17th, 1933. 
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METALLURGY. 


395,979. ~ February 14th, 1933.—MetTHop or PropvucING 
Nicket Layers cn [Ron oR STEEL, F. von Wurstemberger, 
Seestrasse 44], Ziirich, Switzerland. 


a tenacity equal to that obtained by welding can only, yo the 
inventor, be attained on a surface on which anodic iron solution 
took place immediately prior to the electrolytic precipitation of 
the nickel. In the use of this kind of pre-treatment, however, 
the article to be nickel-plated introduces so much adhering iron 
salt into the nickel-plating bath in spite of surface rinsing that 
the precipitating conditions of the iron for the first nickel- 
plating p directly after introduction into the bath are of 
particular importance. The use of an anodic treatment in 
sulphuric aci is sufficiently 
high, a pamaganeaet, relatively slight iron and besid 
& cl ing of the surface by the oxygen generated and a 
charging of the surface with this gas. This pre-treatment is 
therefore a quite appropriate one for heavy nickel plating. In 
order, however, that the further factors relating to the precipita- 
tion of the iron and hydrogen may be taken into account, this 
pre-treatment must be succeeded by nickel-plating according 
to quite definite considerations. Baths of normal composition 
consisting of nickel salt, conducting salt, and, for example, boric 
acid, constituting a buffer acid, yield unclean porous layers 
when auxiliary precautions, such as, for example, the addition 
of hydrogen peroxide, are not employed. This precaution is, 
however, costly and unreliable. According to the invention, a 
ca om for producing adherent. non-porous malleable nickel 
ayers, particularly on iron or steel, consists in the anodic pre- 
treatment of the iron or steel in sulphuric acid, resulting in a 
slight iron solution accompanied by an anodic vating effect, 
and after brief rinsing in water eftecting a nickel-plating opera- 
tion in a bath of known composition consisting of nickel salt, 
conducting salt and a buffer acid, the bath containing one or 
more tartaric salts as a special addition. Seignette salt, 
area sodium tartrate, has proved particularly useful. 
ric acid, for example, may be employed as the buffer acid. 
The strength of the acid in the preliminary treatment may vary 
over wide ranges. The bath is preferably prepared, however, 
with 30 to 40 per cent. (by weight) of sulphuric acid (H,SO,) 
and may be used until the free H,SO, is absorbed to about 
20 per cent. The normal current density to arrive quickly at 
the passive state is about 10 amp./dm2, but the same effect is 
ase a with 5 amp./dm2 and by passing the current for a 
onger time. Sulphate of sodium or culphate of magnesium may 
be used as a conducting salt. A bath of the following analysis 
may be used as a suitable nickel-plating bath :—280 grs. NiSO,, 
45 grs. Na,SO,, li grs. H3Bos, 17-5 grs. NaCl, 10-0 grs. Seignette 
salt, potassium sodium tartrate, 1000 ¢.cs. water. The intro- 
duction of the tartrate into the electrolytic bath may be also 
effected by bringing the bath with nickel carbonate, caustic 
soda solution (NaOH) or caustic potash, solution (KOH) to a 
high hydrogen exponent (p H) and acidifying again with tartaric 
acid. It has been determined that tartaric acid alone is too 
strong an acid as a buffer acid, as its p H for the concentrated 
solution lies between 2 and 3. Acidification with tartaric acid, 
however, may occur to a greater extent than desired and then 
be followed by a neutralising treatment, for example, with 
NaOH. The desired tartrate may be introduced into the bath 
in any of these ways.—July 27th, 1933. 


gives, when the current density 
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MISCELLANEOUS. 


395,363. January 12th, 1932.—ExecrricaL ResisTaNnces, The 
Expanded Metal rey Te Ltd., of Burwood House, 
Caxton-street, London, S.W.1; Ernest Thomas Williams, 
of 5, Meadway Close, Golders Green, N.W.11; and Sydney 
William Melsom, of 28, Lansdowne-road, West Hartlepool. 

A resistance member suitable for use for electric meter 
starting and similar purposes consists, according to this inven- 
tion, of a sheet of expanded metal formed with two unexpanded 
opposite edges A—Fig. 1—the edges being parallel to the longer 
dimension of the diamond mesh of the expanded sheet. The 

sheet with its unexpanded,edges is slit as shown at B, so that a 
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zigzag path for current exists throughout the sheet with its 
unex ied . With an arrangement of this form it is 
fo that there is a tendency for local heating to be set up at 
and near those points on the expanded sheet which are on the 
inside of a ‘‘ bend ”’ or “ reversal ”’ in the zigzag path, this local 
heating being due to the tendency of the lines of current flow to 
crowd together at those points. Such crowding of the lines of 
current flow is, however, prevented or substantially reduced by 
slotting or cutting away the unslitted portions of the unexpanded 
edging between adjacent straight portions of the zigzag path, 
as shown at C in Fig. 2.—July 12th, 1933. 


395,969. January 27th, 1933.—Sturrinc-soxes, The Packiess 
Gland Company, Ltd., Thermofiex Works, Windmill-road, 
Sunbury, Middlesex; and W. F. F. Martin-Hurst, ‘‘ The 
End House,” Roehampton, London, S.W.15. 

The object aimed at is the provision of a gas-tight joint where 


N°395,969 Fig. 
my 
Alii ig 


D 





thy 
wy 


~ 


co a | 





a rotary shaft emerges from a casing. This joint is effected by 
the rubbing ring A bearing on the collar B of the shaft. The 
rubbing ring is pressed up to its work. by the a 

inadvertent leak away is prevented by the flexible bellows Fa 


and any 





The adherence of a nickel layer on the underlying metal with 


One feature of the invention lies in the use of a 


packing—see Fig. 2—comprised of layers of a spiral wound 
strip of phosphor-bronze, alternating with a lubricant such 
as graphite bm nay tape. This packing is pressed out 
to its work by a rubber band E.—July 27th, 1933. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach thie office on, or before, the morning of the mene 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 


Saturpay, Auacust 26ru. 

Betrast Association or ENorvgrers.—Annual Golf Com- 
petition at Clandeboye. Leave Custom House, Belfast, 10 a.m. 

Norra or ENGLAND InstitvuTE OF MINING AND MECHANICAL 
Enaineers.—Newcastle-upon-Tyne. Annual general meeting. 
2.30 p.m. 

SatrurpDAay, SEPTEMBER 2ND. 

Enarnezrs’ GERMAN Crrotz.—Summer meeting. Visit to 
Southampton to inspect the new docks. Leave Waterloo 
1.30 p.m. Full particulars from Mr. H. P. Spratt, Science 
Museum, London, 8.W.7. 

Keicuiey AssocraTION or ENGINEERS.—Ladies’ outing to 
Yorkshire Dales. Leave Russell-street, Keighley, 1.45 p.m. 

Tuurspay To Saturpay, SEPTEMBER 7TH TO 23RD. 

Surprinc, ENGINEERING AND MAcHINERY EXHIBITION.— 

Olympia, London, W. Daily, 11 a.m. to 9 p.m. 
Sarurpay, SEPTEMBER 9TH. 

Betrast AssociaTION oF ENGINEERS.—Visit to Maghera- 
morne and Larne Harbour. Meet City Hall, Belfast, 2.20 p.m. 
Turspay TO Fripay, SEPTEMBER 12TH TO 15TH. 

Tron aNp Steet InstrrvuTte.—Autumn meeting at Sheffield. 
For programme of papers to be discussed see page 169. 
Monpay To THurspAY, SEPTEMBER 18TH TO SEPTEMBER 2IsT. 

InstituTe oF MeTats.—Autumn Meeting in Birmingham. 
For provisional programme see page 98. 

WebDNEsDAY TO SaTuRDAY, OcTOBER 4TH TO OcTOBER l4TH. 

InstiruTte oF Parenters.—Central Hall, Westminster, 
S.W.1. Ninth International Exhibition of Inventions. Daily. 








LAUNCHES AND TRIAL TRIPS. 


Matarra, single-screw motorship; built by Barclay, Curle 
and Co., Ltd., to the order of Burn, Philp and Co., Ltd., of 
Sydney ; dimensions, 325ft. by 47ft. by 23ft. 6in.; 

mgers and cargo. Oil engines, two-cycle, single-acting 
B. and W. Diesel type ; constructed by Kincaid and Co., Ltd., 
Greenock ; launch, August 2Ist, 1933. 


to carry 








CONTRACTS. 


Tue Bruss Exvecraicat ENGINEERING Company has received 
an order for one 10,000 kW Brush-Ljungstrom turbo-generator 
set, complete with condenser and auxiliaries, for the Fulham 
Borough Council. 

STOTHERT AND Prt, Ltd., Bath, have recently obtained from 
G. and T. Earle, Ltd., an order for three large multi-bucket 
excavators to deal with clay and shale. One machine is to be 
driven by an oil engine, and the other two will be electrically 
driven with dual motor control. 


C. A. Parsons anv Co., Ltd., of Newcastle-on-Tyne, have 
received from the N.V. Koninklijke Maatschappij ‘‘ De Schelde ” 
an order for a turbo-type alternator and exciter of 28,570 kVA 
capacity for the Maurits power station of the Dutch State Mines. 
The machine is to run at 3000 revolutions per minute, and will 
generate three-phase current at 10,500 volts. 


MarsHatt, Sons anv Co., Ltd., Gainsborough, have recently 
received orders for ‘‘ Marshall” Diesel road rollers from the 
War Office, County Borough of Wolverhampton, County 
Borough of Brighton, Borough of Worthing, Borough of Reigate, 
Dorking Urban District Council, Wolverton Urban District 
Council, and Sutton-in-Ashfield Urban District Council. 


MERRYWEATHER AND Sons, Ltd., Greenwich, have just 
received from the London County Council another order for two 
“ dual-p' ” engines—motor pumps arranged to carry 
escapes—which with four motor escape vans recently ordered 
make a total of six new machines now under construction at 
Messrs. Merryweather’s works for the London Fire Brigade. 


J. I. THornyorort anp Co., Ltd., Basingstoke, have just 
received from the G.W.R. an order for eighty-four 2-ton and 
twenty 6-ton forward-control vehicl The 2-t 3 will have 
38 H.P. and the 6-tonners 50 H.P., four-cylinder side valve 
engines. The total value of this contract is in the neighbourhood 
of £50,000. The same firm has also received an order from 
Barclay, Perkins and Co., Ltd., for four Taurus 6}-ton chassis 
fitted with their overhead-valve, six-cylinder petrol engine 
developing 100 H.P. 

















EDUCATIONAL INTELLIGENCE. 


Crry or Lonpon CotLece.—A course of twenty-four Lectures 
on “Iron and Steel ” will be given by Mr. T. Barton Kelly on 
Thursdays, from 6 to 7, commencing September 28th, 1933. 
Fee, 25s. 6d. for the course. 








Mr. T. W. Eutis, M.I. Mech. E., M.I.E.E., M.1LE,I., the 
consulting engineer, of 70, Victoria-street, Westminster, 8.W.1, 
died suddenly at his home on August 19th, aged fifty-five. Mr. 
Ellis was this year’s President of the Institution of Engineering 
Inspection. 

Awarp or Dirtomas.—Holman Brothers, Ltd., Camborne, 
have ‘been awarded a diploma of honour by the Royal Cornwall 
Polytechnic Society, for their exhibits of development in rock drill 
design 1879-1933, at the Society’s centenary meeting recently. 
A similar award has been made to Bickford, Smith and Co., 
Ltd., Camborne, for improvements in the manufacture of 
safety fuses. Diplomas of merit have been granted to Colone 
J. E. T. Barbary, of Gwennap, for improvements in the manu- 
facture of gutta-percha for safety fuses, and to Messrs. W. H. 
Christoe and Sons, Truro, for a collection of house marks of 





various Cornish tin-smelting works. 
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A Seven-Day Journal 


The Effect of Mechanisation on 
Employment. 


SPEAKING at a luncheor held by the Office Appliance 
Trades Association at the Connaught Rooms, on 
Monday, August 28th, Mr. T. D. Barlow, the imme- 
diate Past-President of the Manchester Chamber of 
Commerce, dealt with the effect of mechanisation on 
employment. Mechanisation, he said, undoubtedly 
threw large numbers of people out of work, and there 
were many who would like to return to medieval 
days, which they believed to be happy. But if 
people desired to have the medieval outlook and 
medieval economy, they would have to accept the 
elimination of scientific methods used in surgery, 
medicine, and sanitation. They would have to be 
content to live in hovels and to face an increase in the 
physical misery of life with incredible impoverishment. 
He believed that in a few years the population of this 
country would decline, and in his opinion that would 
be a benefit, especially in the industrial areas, 
although wages would still have to be maintained at a 
high level to allow people to purchase goods. The 
experiments being made in America were brave, but 
were wholly unsuited to a nation like our own, and 
he hoped that similar experiments would never be 
made in Great Britain. The Master of Sempill 
expressed the view that the world was suffering from 
under consumption and imperfect distribution, but 
added that one could not have it both ways. Broadly 
speaking, mechanisation was for the public good, 
although it was bound to have the effect of causing 
unemployment. Every age had its troubles, and there 
had always been some people to decry progress and to 
forecast difficulties. 


An Oil Tanker for Coastal Service. 


A moror oil tanker which has been specially ordered 
as the result of a growing demand for motor spirit 
produced from British coal was launched from the 
yard of the Rowledge Ironworks, Ltd., at Colchester, 
on Thursday, August 24th. The new ship has a 
length of 142ft., a beam of 25ft., and a depth of 1 2ft., 
with a deadweight carrying capacity of 350 tons. She 
will be propelled by twin-screw five-cylinder two- 
stroke airless-injection engines of the Gardner type, 
with a designed output of 380 B.H.P. total at 320 
r.p.m. The sea speed will be about 9 knots. Special 
precautions against fire have been taken, both with 
regard to engine-room and deck machinery and 
fittings, and the principal deck auxiliaries will be 
electrically operated. The new tanker, which will 
join the fleet of the National Benzole Company, Ltd., 
was named the “ Ben Henshaw.’’ She will be mainly 
employed on the Thames Estuary, East Coast, and 
South Coast routes, but will occasionally visit West 
Coast ports. The cargo pumps are designed to 
operate against a shore pressure of 80 lb. per square 
inch and have a designed output of 30,000 gallons of 
benzole per hour. She is an improved design of the 
company’s sister ship ‘‘ Ben Sadler,’”’ which was 
completed by the same builders in 1931. The con- 
sulting engineers for the owners are Messrs. Flannery, 
Baggallay and Johnson, and the tanker is being built 
under British Corporation Register survey. 


The Southampton Dock Caisson. 


On Monday last, August 29th, the 4600-ton 
caisson for the King George V. Graving Dock, South- 
ampton, was successfully floated into position, all 
manceuvring work being carried out by man power. 
As recorded in our issue of July 14th, the caisson was 
delivered by its builders, the Furness Shipbuilding 
Company, Ltd., of Haverton Hill-on-Tees, on June 
llth, but it was not possible to place it in position 
until the enclosing embankment had been completely 
dredged away. The caisson is double faced and is 
furnished with greenheart meeting faces on both sides. 
The upper portion of the structure is open to the tide 
at the ends, and the weight above given includes the 
water ballast, but does not take account of the water 
in the tidal compartments. The gate is longer than 
the width of the dock at the entrance, but owing to 
its shape in plan and certain allowances made in 
design it was just possible for it to be manceuvred into 
position. The movement required was, however, so 
delicate that neither tugs nor other mechanical power 
could be utilised and man power'‘had to be employed, 
with completely successful results. The operation 
was carried out by the builders of the caisson. 


Experimental Work on Roads. 


THE third report of the Technical Committee 
appointed by the Minister of Transport in 1929 to 
deal with the experimental work to be carried out by 
the Roads Department under the powers conferred 
by the Road Improvement Act, 1925, has just been 
published. The first chapter is devoted to a general 
account of activities, while subsequent chapters deal 
with experiments carried out under the Committee’s 
guidance at the experimental station, Harmonds- 
worth, the National Physical Laboratory, and on 


local authorities and representative trade associa- 
tions. In addition to descriptions of further observa- 
tions which have been made in connection with 
experiments referred to in previous reports, accounts 
are given of other sections of roads which have 
been laid during the year, including concrete sec- 
tions designed to yield information on the* most 
economical thickness and various other points. 
Other chapters cover the work on the impact of 
vehicles on roads carried out for the Ministry at the 
National Physical Laboratory and at the experi- 
mental station, and the progress of the investigations 
on the measurement of the non-skid characteristics 
of road surfaces. The report also describes the work 
on such subjects as the variability of concrete used 
in road construction, the determination in the field 
of the moisture content of concrete aggregate, the 
use of cotton and linen fabrics in concrete road 
construction, and the chemical, physical and mech- 
anical testing of samples of tar and bituminous 
materials, both in the form of material ready for laying 
and of samples cut from the finished road surface. 


The Problem of L’Atlantique. 


In a Journal note of August 11th we referred to the 
fact that the experts appointed to consider the possi- 
bility of repairing the burnt-out liner “ L’Atlantique ” 
were unable to agree, and that the hull of the liner 
remained dry-docked in the Naval Dock at Cherbourg 
for further examination. Some time ago the Minister 
of Marine gave notice to the Sud Atlantique Company 
that the time limit for dry-docking would end on 
Monday, August 28th. The company, in reply, 
asked for an extension of four weeks in order to learn 
the decision of the Seine Court with regard to the 
disposal of the ship. The Minister of Marine refused, 
however, to nt such an extension, on the grounds 
that the dock might be needed for urgent repairs to 
a naval vessel or liner and could no longer be kept out 
of action. He therefore requested the company to 
take steps to remove the ship immediately. When the 
time limit expired on Monday last there seemed to be 
some doubt as to whom the ship now really belongs, 
as the owners have formally abandoned her as useless 
and the underwriters refuse to take charge of her 
except for repairs. 


London’s Artesian Wells. 


THE whole question of the artesian water supply 
of London has recently been the subject of an investi- 
gation by the Geological Survey, under the Depart- 
ment of Scientific and Industrial Research, and the 
evidence which has been obtained from reliable 
measurements made in all parts of London, seems to 
indicate a serious falling off in the supply of water. 
In the City area around the Bank a drop of level 
of 4ft. a year is on record, and this rate of fall seems 
to be steadily increasing. Similar rates of fall have 
been met with in the Westminster, Acton, and 
Bloomsbury areas, and at Mortlake. Up to 1910, 
when increased boring began, the rate of fall had 
remained steady at about 1-4ft. per year, or a little 
over one-third the rate of the drop now recorded. 
The natural chalk reservoir which lies some 200ft. 
below London has an area of about 850 square miles. 
Fear is entertained that reduced water pressure at 
lower levels will more readily admit supplies from 
higher levels which may pollute the main supply, 
and there is already evidence of the infiltration of sea 
water and river water into certain wells. 


The Glasgow Subway. 


Tue plans of the Glasgow Corporation Transport 
Department for the conversion of the Subway from 
cable haulage to electric traction have now been 
approved by the Ministry of Transport, and the work 
of making the change is to be begun at an early date. 
The experimental electrification of the portion of the 
system between Govan Cross and Partick has indi- 
cated that considerable economy should be realised 
in the operation of the service when electric work- 
ing is extended over the whole system, notwith- 
standing that the undertaking is to cost rather more 
than was originally anticipated. On account of the 
insistence of the Ministry of Transport that the 
present wooden platforms in the subway stations must 
be replaced by granolithic platforms as a precaution 
against fire, the original figure of £100,000 has had to 
be increased to £117,000, but apparently all other 
proposals have been without modification. 
The work involved is expected to take about a year 
to complete, and in order to maintain the service 
whilst it is in progress it will be done mainly during 
the night. 


The Late Sir Francis Spring. 


RAILWAY engineers in this country and in India 
will learn with regret of the death of Sir Francis 
Spring, which took place on Friday, August 25th, 
at his home in Jersey. Francis Joseph Edward 
Spring was born in Ireland in 1849, and received 
his training at Trinity College, Dublin. In 1870 
he entered the Indian Engineering Service, and for 
over a third of a century he was connected with the 
making, operation, and administration of railways 
in India. For a further fifteen years he was the 





roads throughout the country in co-operation with 





chairman and chief engineer of the Port Authority 








of Madras. He was called upon to hold many respon- 
sible positions, but had wide interests and was the 
founder and President of the South Indian Motor 


Union; a Fellow of the Madras and the Calcutta 
Universities; and President of the Madras Faculty 
of Engineering. Sir Francis served on the Council 
of the Institution of Civil Engineers, and was an 
honorary life member of the Indian Institution of 
Engineers, an honorary Fellow of the Society of 
Engineers in London, and a former member of Council 
of the Indian Institute of Science. He was created 
C.LE. in 1894, was promoted to K.C.LE. in 1911, 
and retired in May, 1919. He was the author of 
articles on technical education, light railways, and 
the control of rivers, and in his later years took an 
interest in model engineering. 


Public Works. 


A STATEMENT issued at the end of last week by the 
Special Committee for Public Relations, of the Build- 
ing Industries National Council, demands a vigorous 
public works policy. The Committee asserts that the 
unemployment of males is greater in the building and’ 
public works industries than in any other. Com- 
paring the loans sanctioned by the Minister of Public 
Health in 1932-33 with 1930-31, the Committee 
contends that a decline in the trade of the industry 
from that “single source of curtailment” amounts 
to £27,400,000. But even that figure does not repre- 
sent the whole loss, for many local authorities were 
discouraged from proceeding with incipient schemes. 
“‘ The curtailment of public expenditure on so vast a 
scale was a blow to the confidence of the industrial 
and commercial community, and of the private 
investor.” The Committee thinks it probable that 
the decline in private demand was at least as great as 
the decline in public demand and adds that it is quite 
impossible to estimate the value of projects that did 
not mature. Estimating that the Government had 
reduced the normal trade of the industry by 40 per 
cent., it holds that the only action open to the 
industry is “to approach the Government in the 
spirit of desiring only to right a grievous wrong.” 
Apart from normal schemes, there are, in the view of 
the Committee, certain “long-range projects,” on 
the planning of which an immediate start should be 
made. Two schemes specifically mentioned by the 
Committee are the electrification of main line rail- 
ways with the construction of adequate roads to 
serve them, and the re-grouping of the population 
into satellite towns. 


Electricity in Mines. 


THE report of Mr. J. A. B. Horsley, H.M. Electrical 
tor of Mines, which has just been issued, shows 
that electricity was in use at more than 60 per cent. 
of the mines at work during the year. Although 
the number of mines using electrical power decreased 
by fifty compared with the preceding year, the 
horse-power of electrical motors actually installed 
increased by nearly 22,000. The number of motors 
in use was 41,758. Interest attaches to the analysis 
of the use of coal-cutting machinery during the 
last ten years. Compared with 1931 the use of 
such machines decreased by 234, and it is of 
interest to note that only fifty-six of these were 
electrically driven, the main decline being in machines 
utilising compressed air. In spite of the smaller 
number of machines employed, the amount of 
machine-got mineral was 3,512,000 more tons than 
in 1931, and of this total 3,372,000 tons were obtained 
by electrical methods. Out of a total of 4646 con- 
veyors and loaders, no less than 2483 were electrically 
operated. The report also deals with the important 
question of the flame-proof enclosure of electrical 
apparatus, and for the first time a published list 
of the eighty types of apparatus which have been 
tested and certified by the Mines Department during 
the year is given. 


New Clyde Shipbuilding Orders. 


WIrHuin the last week a number of new shipbuilding 
orders for the Clyde have been announced. At 
Scotstoun, the Blythswood Shipbuilding Company, 
Ltd., which last week launched the oil tanker the 
“ Pass of Balmaha,”’ is to build another oil tanker 
for London owners. It will have about 1500 gross 
tons measurement, with a length of 240ft. and a 
beam of 35ft. Steam engine propelling machinery 
by David Rowan and Co., Ltd., will provide a loaded 
speed of about 11 knots. At Port Glasgow, Lithgow’s, 
Ltd., have booked an order for a 5500 gross ton 
passenger and cargo steamer for the Jamaica Banana 
Producers’ Association. This ship will also be engined 
by Messrs. David Rowan, which is now one of the 
busiest marine engineering works on the Clyde. 
At the Dumbarton yard of William Denny and 
Brothers, Ltd., work is about to begin on two paddle 
steamers, which have just been ordered following 
an agreement between the L.N:E.R. Company and 
the Fife County Council for an improved ferry service 
over the Firth of Forth. The propelling machinery 
for these ships will be of special design. At Renfrew, 
John ‘Simon and Co., Ltd., “are to ,build a large 
suction dredger with oil-electric operating machinery 
for the river reclamation work of the Burmah Oil 
Company, Ltd. In this case some of the oil-engine 
machinery will be constructed abroad. 
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Modern European Locomotive Practice. 


No. 


II. 


By BRIAN REED. 


(Concluded from page 178, August 


GOODS LOCOMOTIVES. 


RvssIa. 


FTER the war an 0—10—0 locomotive with a 17-ton 
{1 axle load was developed to take the place of the old 
0-8-0 and 2-8-0 engines, and over 2000 units, differ- 
ing merely in odd details, have since been constructed. 
Only a strengthening of the permanent way allowed 
these locomotives to circulate over practically the 
whole system, for when in 1914 fresh power was 
required, Professor Lomonossofi had to revert to 
a four-cylinder compound 0-12-0. Although work 
was commenced on this order, no locomotive was 
ever completed, mass production of the already 
standardised types being necessary to cope with the 
war traffic. 

Five hundred of these 0-10—0 locomotives were built 
by Nydquist and Holm, of Trollhattan, and a further 
700 by various German firms, while others have 
since been constructed in Russia, Table VII. including 
dimensions of one of the latest batches. Some of 
the recent locomotives have been fitted with Chusoff’s 
superheater, in which elements of 18/24 mm. diameter 
make six passes in a flue of 125/133 mm. diameter. 
The boilers appear to have been exceptionally well 
designed, and at a firing rate of but 50 lb. per square 
foot of grate per hour, the actual evaporation on 
road trials reached 28,500Jb., the corresponding 
boiler efficiency being 77 per cent. 

A further appreciable strengthening of the rails 
at the commencement of the Five Year Plan gave 
rise to a series of 2-10—-2, 2-104, 4-8-2-2-8-4 types, 
and finally to the two 300-ton 2-14-4 locomotives 
now being erected. The first two designs emanated 
respectively from Baldwin’s and the American 
Locomotive Company, their power being greater 
than that of any other European non-articulated 
freight engine. The axle load has risen to a maximum 
of 23 tonnes, and with the effort provided by the 
tender booster, the maximum starting pull is greater 
than the strength of the present Russian couplings, 
which is roughly 70,000 Ib. The work of providing 
certain stock with automatic centre-couplers is now 
under way, and in the future it is mtended to make 
up the Donetz-Moscow coal trains to a weight of 
3000 tonnes, and work.them at a fast speed, the 
Beyer-Garratt and 2-14—4 locomotives being allowed 
@ maximum rate of 46-6 m.p.h. (75 km.p.h.). Since 
the reorganisation of the Lugansk Works, a series 
of 2-10-2 engines, different in design to the Baldwin’s, 
has been constructed at that establishment. 


FRANCE. 


Outside of Russia the most powerful goods engines 
in Europe are the 2-10-2 four-cylinder compounds 





gian 


National 


i 


State. 


Railway. 


Bel 
Swedish 


25th.) 


positions. As two high and two low-pressure cylinders 
could not be arranged abreast beneath the smoke-box 
in a slow-speed engine of such power, the high- 
pressure pair was transferred to the mid-length of 
the engine, which construction made necessary the 
removal of the second section of the coupling-ods 
to a double-throw crank axle between the frames. 
The rods are only 15in. apart, the nickel steel crank 
axle being of the built-up type with a single central 
web. Owing to the lengthy coupled wheel base 
a side play of lin. has been given to the leading 
coupled axle, and both coupling and connecting-rod 
crank pin journals on the second, or L.P. driving 
axle, are of spherical shape. The rod bearing design 
is of interest apart from this shape, by the fact of 





fitted with a footplate which extends back over the 
front of the tender, and provides the fireman with a 
steadier floor, this form of construction being applied 
to some 300 modern engines on the Est system. The 
heavy short-distance coal traffic of this line in 
Lorraine is hauled by three-cylinder 2-10—2 tanks, 
while further north the Belgian Frontier Railway 
works similar traffic with 102-ton 0-6-6-0 Mallet 
tanks, the last batch of which was constructed less 
than two years ago: 


BELGIUM. 


At the same time as the Type 35 “‘ Mikado ” 
express engines were introduced, a very similar 
“Consolidation ’’ design was brought into service 
for heavy goods trains. With 90 tons of adhesion, 
2500 square feet of evaporative heating surface, and 
two cylinders 25-6in. by 28-35in., this new class 
is easily the most powerful eight-coupled goods type 
on the Continent, and represents an advance of 
20 per cent. in power over the previous ‘‘ Consoli- 
dations ” built by Armstrong-Whitworth, and almost 
the same increase on the capacity of the Flamme 
four-cylinder ‘‘ Decapods,’’ which were never very 
successful. The axle load of 22-3 tons, however, 
fits them only for certain main lines, and there is 




















NORD COMPOUND 


the white metal lining, 3mm. thick, extends over 
the whole bearing surface, instead of being arranged 
in the usual pocket form. 

Rotary-cam poppet valves of the Lentz type are 
employed for both high and low-pressure cylinders, 
the drive being taken from the L.P. driving axle 
and transmitted forward to the L.P. valve-box 
and backward to the H.P. set. Despite its great size, 
the engine has a maximum axle load of but 18-2 tons, 
both the power and weight being governed by the 
necessity of working heavy goods trains to the south 
over the difficult Bourbonnais line, thus keeping 
the Laroche-Dijon route free for express trains, of 
which there are sixteen out of Paris between 7 and 
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no question of them ousting the older engines from 
the system. The double exhaust arrangement of 
the ‘“‘ Mikados”’ and “ Pacifies”’ is also found in 
these goods engines, the blast-pipe diameter being 
5- L2in. 

Three-point suspension has been adopted for these 
engines, the cross-equalisation being carried out at 
the truck, whose springs are grouped with those of 
the two leading coupled axles. To get a longer spring 
base for the trailing group the springs of the rear 
boxes are placed behind the axle, the load being 
transferred from the box by a beam and links. The 
** Mikados ”’ also have three-point suspension, with 
double cross-equalising. The cross-equaliser of the 
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0-10-0 0-10-0 2-10-0 
R } 150-141 
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Wheel arrangement .. 


Class or series 35 
Number of cylinders 


3. nS) 2 3 
Bore and stroke, H.P. cyls, inches oo 25. -6 ar 6 25 6 7™ -05 


28- 35 7-56 26: 0 


26-0 


L.P. cyls., inches .. 


51-2 
176 
2,352 
34-0 
455 
19-0 18-11? 
19-0 18-11} 
48-63 2? 
65-0}, 2 
3:94, 7-9 
4,400, 5,060 
17-0 16-82 
90-2 | 83-5 84-2 

- 105-0 83-5 84-2 
Engine and tender weight, tons ..157-75128-0 138-35 
Max. tractive effort,* lb. . 48,560 49,200 44,400 51, 
Factor of adhesion .. -- 4°16 3-8 . 3 
Weight per foot run over buffers, tons 2-445 1-97 ? ? 


57-0 
199 

2,502 
54-6 


Diameter of coupled wheels, inches 
Working pressure, lb. per sq. inch 
Total evap. heating surface, sq. feet 
Grate area, square feet ae , 
Superheating surface, square feet .., 730 
Wheel base : Coupled, feet, inches... 19—2 
Total eng., feet, inches 27-10} 
Eng. and tend., ft.in. 52-9} | 
Length, eng. and tender, feet, inches see 
Coal capacity, tons .. 6-9 
Water capacity, gallons . ae 
Max. axle load, tons ¥ 
Adhesion weight, tons 
Engine weight, tons . 


5,280 
22-9 


1 Fire-side. 


of the P.L.M. Railway, which are rated at 2820 
metric horse-power. This must not be taken as the 
absolute value, for the same company’s 4-8-2 
engines are rated at 2650 horse-power, although 
they have developed over 3000 in the cylinders. 
Much notice has been given to these “‘ Santa Fes ” 
in the technical Press, and as their dimensions are 
included in Table VII., only the construction of one 
or two details need be noted. 

The principal feature of the engine is the cylinder 





i 2 At 78 15 per ‘cont. B. v. eimple ; > at 50 per cent. B. P. to L. P. cyls comp. 


4-8-0 2-10-0 
31B 5-031 


2-10—0 2-10—0 2-10—-0 2-10-0 


Ty23 480 E43 Std. 151.A 


4 4 
16-53 19-29 


x x 
23-6 | 25-2 
24-8 | 26-77 


x x 
23-6 27-56 
53-2 61-0 

227 246 
1,787" 1,8924 
32-3 34-65 


3 
28-35 21-65 
x x 
26-0 | 26-0 


2 2 
25-6 | 26-37 
x 
25-6 


4 
18-87 
x 


x i 
28-35 


55-1, 53-2 
199 235 
2,741 2,453 
50-6 53-8 
965 645 


53-93 
171 
2,565 
46-25 
645 550 
21-0 | 20-4} 
29-8} 28-10} 
55-104/60-0 
65-11 68-10} 
9-82 5-9 
4,750 4,850 


57-0 
199 
2,620 | 
48-4 


74-24 /71-104, 
9-82, 9-8 
7,050 5,500 
16-75 14-8 | 19-1 | 17-85 
83-6 | 73-75 94,0 | 88-75, 
94-0 86-0 109-5 104-5 
146-65133-9 182-7 163-25 
48,500) 42,300: 56,600) 58,800 
3°86 3-9 | 3-72 3-4 

2-22 | 1-945 2-46 2-275 


14: +3 a7 825) 
56-6 . 88-5 
78-7 | 99-3 
121-2 162-1 
37,200) 47, 
3-41 | 4-15 
1-98 ? ? 


69,0003 
3-62 
2-94 





11 p.m. every summer evening, and the same number 
in between 5 and 9 a.m. 

On the remaining French railways the ‘‘ Decapod ” 
is the highest goods engine development, those of 
the Nord and P.-O. being four-cylinder compounds. 
On the Est three-cylinder simple engines are 
employed, their design being directly derived from 
that of the old Saxon 2—10—0 locomotives, a number 
of which were received into the Est stock under the 
Reparations Agreement. These Est machines are 


2—10-2 2-12-0 


120-25,105-0 | 
181-7 151-0 
69,600 56,800, 
2:94 | 3-64 | 
2-29 





2-8-2T 4-8-4 T 0-10-0T 2-10-2T|2-12-4T/0-6-6-0T| 


86 6311 5-601 524 Tc Anzin 


2 4 IG 
16-53 24: : ‘56 | 18-9 
x ¢ > > x 


26-0 23-6 


51-6 
191 
1,554 
41-6 
510 
18-1} 
33-44 


42-11} 
3-7 

2,870 

| 14-22 


, 70-0 
96-0 


43,100) 34,600 
4:75 | 454 
2-03 | 2-23 


34,800 
4°55 
2-18 











1-89 


3 Plus 13,000 Ib. tender booster. 


rear group, however, is not loaded at the centre, but 
at two points 13in. from each end. While a number 
of large European locomotives have three-point 
suspension, cross- equalising of the coupled groups 
is not favoured, the latest Spanish Norte 4-8-2 engines 
being the only notable passenger class with a crose 
bar. Four-point suspension appears to be ths 
favourite method of springing for large locomotives, 
but where three or five points are desired they are 
usually obtained by supporting the front end of the 
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frame on a bogie with a spherical pivot, as was done’ 
in the original Norte ‘‘ Mountains.” The English 
type of flat circular pivot cannot be regarded as a 


CzEcHO-SLOVAKIA. 
Light rails and long banks take toll of the train 
loads’ in Czecho-Slovakia, but the heaviest 2—10—0 











HEAVY BELGIAN 2- 


single point, and is equivalent to two side bearings 
with a small transverse spacing. 


GERMANY. 


The most noteworthy characteristic of the well- 
known standard German “ Decapod ’’ locomotive is 
the exceptionally high draw-bar thermal efficiency. 
On test, the two-cylinder type reached a maximum 
of 10 per cent. at an output of 1100 D.B.H.P., falling 
only to 9 per cent. at 1600 D.B.H.P., while the three- 
cylinder class reached a maximum of 9-5 per cent. at 
1200 D.B.H.P., and was only superior to the two- 
cylinder type above 1500 D.B.H.P., the maximum 
capacity of each series at the draw-bar being 1675- 
1700 horse-power. The three-cylinder type was 
given up, as the cylinder and friction losses were 
greater than in the two-cylinder class, especially 
within the usual working range, while maintenance 
costs proved slightly greater. 

These 110-ton “‘ Decapods ”’ were designed to haul 
1200 tons over normal lines without double-heading 
or banking, and under bad weather conditions to 
haul 600 tons over 1 in 40 gradients unassisted. The 
boiler was designed to supply sufficient steam for the 
maintenance of 2500 I.H.P., equal to 0-91 I.H.P. per 
square foot of evaporative heating surface, or 
49-5 I.H.P. per square foot of grate area, Extended 
trials showed a coal consumption of 2-2lb. per 
D.B.H.P. hour at 1100 D.B.H.P. and a speed of 
20-5 m.p.h., but this is expected to be reduced in a 
class now under test, in which compourid expansion 
has been adopted in conjunction with a boiler pressure 
of 355 Ib. per square inch. 

For short-distance working over mountain gradients 
the Reichsbahn possesses a number of tremendous two- 
cylinder 2—10-2 tanks with 82 tons of adhesion weight, 
but apart from the standard classes the most interest- 
ing goods type is the 2-12—0 four-cylinder compound 
class designed and constructed by the Maschfbk. 
Esslingen for the Wurttemberg State Railways. With 
a@ maximum axle load of but 16 tonnes, these engines 
- able to maintain a draw-bar pull of 41,000 lb. at 

9-5 m.p.h., and 20,250 lb. at the maximum speed of 
37-3 m.p.h., the rolling resistance being surprisingly 
small—no more than that of a normal eight-coupled 
goods engine. Although the low-pressure cylinders 
are 30in. in diameter, the piston load is well below 








8-0 LOCOMOTIVE 


locomotives, with an axle load of but 14-3 tons, exert 
a@ maximum tractive effort in excess of 44,000 lb. and 


superheater is of the small flue type, as fitted to the 
2-8-4 passenger tanks. 

Heavy short-distance goods trains on the mountain 
sections are worked by massive 2-10-2T engines, 
on the latest batch of which Lentz rotary cam poppet 
valves have given extraordinarily good results. The 
valves are of nickel-chrome steel, the diameter of the 
inlet valves being 6-3in. and that of the exhaust 
valves 7-lin. for 22-4in. cylinders. The clearance 
space has been reduced to 10 per cent., and while the 
inlet valves act as by-passes when coasting, the gear 
is arranged in such a manner that it must be set to a 
cut-off of less than 35 per cent. before this action is 
obtained. 

In view of the numerous steep and sharply curved 
gradients, the maximum speed of Czecho locomotives 
is severely restricted, these 97-ton 2-10—2 tanks being 
limited to 34-2 m.p.h., while the smaller 2-8-2 T 
engines, with 3ft. 8in. driving wheels, are not allowed 
to exceed 31-2 m.p.h. 


THE BALKANS. 

Bulgaria is, perhaps, chiefly noted as the home of 
twelve-coupled engines, being the only country in the 
world which possesses more than one class. In 1922 
ten two-cylinder Golsdorf compound 0—12—0 tanks, 
designed to haul 300 tons up 1 in 36 at 10 to 12 m_p.h., 
were constructed by the Hanover Machine Company 
for the Bulgarian State Railways. These engines 
are not fitted with superheaters, but work at the high 
pressure of 220 lb. per square inch. Despite a wheel 





have boilers of ample capacity. These machines 


base of 23ft. 9in., they can traverse curves of 395ft. 


Takes Vill. cai 054 Prepeniens of Goods Locomotives. 























present a somewhat curious appearance, due to the 
two steam domes being connected by an external pipe 





the maximum European value. The heaviest piston 


of 8-67in. diameter, this practice being a legacy of 

















CZECHO-SLOVAKIAN 2-10-2T LOCOMOTIVE 


loads on the Continent at the present time are as 
shown in Table X., which also includes the big-end 
bearing pressures and crank pin bending stresses. 





the pre-war Austrian locomotives. In_ contra- 
distinction to most modern Czecho locomotives, the 
regulator operating gear is inside the boiler, while the 








Railway .. Nether- Swedish an | Russian Est Polish P.L.M Wurtt- | Bulgarian 
lands | State State emberg State 
Wheel arrangement /484T 0-100 | 0100 2100 2100 2102 2120 2124T 
Class or series. 6311 R | 150-141 Ty 23 151.A K 
Working ressure, ‘Ib. per eq. ‘ma | 199 176 171 199 199 290 220 235 
Type of fire-box . Belp. | B.T. wide |R.T. wide B.T. Belp. wide R.T. wide R.T. wide | R.T. wide 
narrow narrow 
Combustion Chamb No No No No No Yes No No 
Type of barrel ee Parallel Parallel | Parallel Parallel Parallel Taper Parallel Parallel 
Ins. dia. of barrel, inches 64-0 70-9 | 67-0 72-7 70-9 69-9 70-0 68-0 
76-8 
Length between tube plates, ft.in.| 14-9} 15-9 15-34% 16-5 16-5 19-74 18-0} 19-0} 
No. and dia.—Small tubes, mm. 159/50 193/49 157/50 148/55 199/50 141/55 183/52 127/54 
Flues, mm. : 28/133 | 30/138 | 32/133 32/138 34/133 33/143 32/133 | 38/143 
Elements, mm. .. 28/38 30/36 | 32/38 32/38 34/40 33/35 32/37 | 38/36 
Evap. H.S.—Small tubes, sq. ft. 1210 | 1638 | = 1238 1370 1681 1538 1790 | 1341 
Flues, sq. ft. : 564 673 667 748 761 931 788 1065 
Fire-box, sq. ft. 183 141 | 195 2212 178 252 19}? 187 
Total, sq. ft. .. 1957 2352 | 2100 2339 2620 2721 2769 2593 
Grate area, sq. ft. . 34-0 gs 34-0 | ; 48-0 35-0 48-4 53-8 45-1 | 62-4 
Superheating surface, sq. ft. 455 455 | 570 730 645 785 670 740 
Fire-box volume, cub. feet . . 183 162 | 230 237 196 370 230 232 
atte 1-0 0-87 | 0-848 0-932 0-908 0-682 0-83 0-806 
Fire-box volume | 
Length between T.P. | 
: . | 103-5 0 “% . 7: “1 
Peg gear ratio. . 100-0 106-8 103 -5 100 111-2 116-8 117-0 118 
Tube effcy. (Rowland), per cent..., 79-0 80-3 -| 79-5 78-6 80-4 80-5 80-6 | 81-0 
Free area through tubes, sq. ft. 4-8 5-73 5-36 6-1 6-7 6-35 6-2 6-76 
2 ee salto 0-141 0-168 | 0-112 0-174 0-1385 0-118 0-138 | 0-129 
Grate area | 
Tote eae F™ sstio .. 57-5 69-2 43-8 66-8 54-1 50-5 61-4 49-5 
_ G.area 
non rs ie 4-15 4-06 6-32 3-68 4-68 4-24 3-58 
_ G. area } 
an ee a 4:76 | 4:8 6-71 4-05 6-68 5-1 4-44 
G. area 
Fire-box H.8. ‘ 9.45 2 . 9 
~ 3 : 2 9-4 9-26 6-9 7-22 
vay. HS. per cent. 9-35 6-0 9-29 5 6-8 
Superheating surf. — : F 3 24-9 28-5 
: 23- : 27-2 31-2 24-6 28-9 24-2 28-5 
Evap. eo per cent 23-2 19-3 27 


1 Including arch tubes. 


radius, the maximum speed being limited to 28 m.p.h. 
Further main dimensions are :—Cylinders, 24-4in 
and 35-4in. by 27-56in.; wheels, 52-75in. diameter ; 
grate area, 49-5 square feet; heating surface (fire 
side), 2990 square feet; weight in working order, 
99-5 tons; maximum tractive effort, 38,400 Ib. 
Increasing train loads soon necessitated more 
powerful engines, and in 1930 a series of monster 
2-124 tanks were ordered from the Cegielski Loco- 
motive Works. Designed to haul a trailing load of 
420 tonnes up a 10-mile gradient of 1 in 40 combined 
with curves of 825ft. radius, at a speed of 12-5 m.p.h., 
these engines burn low-grade Pernicker coal of 7500 
to 9000 B.Th.U. per pound calorific value, the ash 
content rising to a maximum of 30 per cent. While 
dynamometer car trials have not been carried out, the 
locomotives have been hauling 550 tonnes up the 
bank at an average speed of 9-5 to 10 m.p.h., the 
steam temperature being maintained at 700-725 deg. 
Fah. Over a 56-mile section with a number of long 
1 in 100 gradients, combined with 980ft. curves, a 
seventy-threé-axle train of 920 tonnes weight has 
been hauled at an average speed of 17 m.p.h. At 
the time these 2-12—4 tanks were constructed 2—8—2 
passenger and 2—10—0 goods types were also built, 
the same boiler being common to the three classes. 
Of the total coupled wheel base of 26ft. 3in., only 
15ft. 9in. is rigid, the engine being designed to traverse 
a@ minimum curve of 460ft. radius, the movement of 
the pivot of the leading Krauss-Helmholz truck 
being then 3-15in., that of the leading coupled axle 
1-37in., and of the rear bogie pivot 4- 34in: The side- 
play of the trailing bogie is spring controlled, but the 
weight is taken on two side bearers, this giving a 
four-point suspension to the locomotive, the front 
carrying and six coupled springs being in one group 














202 





THE_ENGINEER 








Szpr. 1, 1933 








down each side. The main dimensions of the loco- 
motive are included in Tables VII. and VIII. The 
enormous piston thrust results in a maximum bear- 
ing pressure on the crank pin of no less than 2450 Ib. 
per square inch of projected area and a bending 





same, and almost duplicate with those of the 4-6-0 
engines. The lateral displacement of the spring-con- 
trolled pivot is 3-94in., and, assisted by a thinning of 
the two centre coupled wheel tires, this enables curves 
of 460ft. radius to be traversed. 


TaBLE [X.—Piston Thrusts, Pin Stresses and Pressures. 


Big-end bearing | Bending stresses 











Wheel Diameter of Piston thrust, 
Railway. arrangement. cylinder, Ib. pressure, | on crank pin, 
inches. Ib. per sq. in. Ib. per sq. in. 
Russian. ‘ 2-10—4 27-56 144,000 ? ? 
Bulgarian State 2-12-4T 27-56 140,000 2,450 19,000 
German State 2-10-2T 27-56 126,500 , he ? 
German State .. 2-10-0 28-35 125,660 ? ? 
Belgian National 2-8-2 28-35 125,660 1,800 16,500 
German State .. 46-2 25-6 117,200 ? ? 
Austrian Federal 2-8-4 | 25-6 113,500 1,825 20,100 
Polish State 210-0 | 25-6 102,800 2,120 19,700 
Czecho-Slovakian 2-10-0 | 24-4 96,500 | 2,500 18,500 
Russian .. .: 0-10-0 | 25-6 87,300 2,160 23,700 
German State 4-6-2* 8-6 | 86,000 | 2,070 14,800 
Est .o> ae 4-8-2 17-7 | 71,500 2,360 26,000 








stress of 19,000lb. per square inch, the former at 
least being well up to the top limit found in European 
practice, as may be seen in Table IX. 

Proportions of the Jugo-Slavian 2-10—0 engines 
are given in Table VII., the boiler (see Table I. 
ante) being described when dealing with the 4-6-2 
passenger engines. On the Turkish lines the 2-10—-0 
locomotives are to the design of the old Prussian 
three-cylinder ‘‘G 56” class, but with wheels only 
49in. in diameter, the tractive effort being 48,500 Ib., 
in conjunction with an axle load limited to 15-6 tons. 


HOLianpD. 
After using 2-8-0 and 2-8-2 T engines for many 
years, the Netherlands Railways in 1930 decided to 
speed up the Limburg coal traffic, after fitting Kunze- 
Knorr air brake apparatus to the goods stock. To 
that end ten 4-8-4T engines, which provided an 
increase of no less than 35 per cent. over the power 
of the 2-8-2 tanks, were ordered from Henschel. 
This power increment was effected by using the same 
boiler and cylinders as fitted to the “3900” class 
4-6-0’ express passenger engines, and by an increase 
in tractive effort and adhesion weight. These engines 
were placed in service in 1931, but when a further 
unit became necessary a year later, the opportunity 
was taken to rearrange the boiler tubes, and change 
one or two details, this last locomotive being con- 
structed by the Berlin Machine Works. 
While in getting out the design a maximum sus- 


1250 


15,20 


“Twe Encincer”” 


15,20 


tained capacity of 1600 I.H.P. was kept in view, 
the trials showed that this figure could be substan- 
tially exceeded, the first ten engines each hauling 


sixty loaded coal wagons with a weight of 1800] caused the boiler to be pitched with its centre line 
tonnes at 37-3 m.p.h. on the level, or something like | 10ft. 3in, above rail level, in order that the founda- 











16,90 © 


* Loeffler super-pressure locomotive. 


This class forms a good example of up-to-date 
power without anything abnormal in the design. 
Indeed, bar frames now being considered quite normal 
practice on the Continent, the only unusual feature 
is the provision of two inside sets of Walschaerts 





be completely covered in by sliding doors and windows, 
while it -is also provided with doors at the front, 
leading on to the running plate. 


OTHER COUNTRIES. 


With the exception of a few “‘ Garratts ’ on the 
Central Aragon, goods traffic in Spain is in the hands 
of 2-8-0 and 4-8-0 loéomotives, which are no strangers 
to slow passenger traffic, being used almost indis- 
criminately for everything except express work. 
There is nothing in the slightest degree unusual or 
notable about their proportions, but on the Spanish 
Western Railway are to be found some recent examples 
of that rara avis an 0-6-0 locomotive with outside 
cylinders and Walschaerts valve gear. These engines 
run on the normal Spanish gauge of 5ft. 6in., and are 
non-superheated, the heating surface being 1384 
square feet, and the weight 37-25 tons. 

The Polish State Railway, ‘“‘Decapods’”’ were 
originally designed for working the traffic from the 
Silesian coalfield to Warsaw, on which duty they must 
have a somewhat easy time, for after 19 milés uphill 
at 1 in 166 leaving the mines, the remaining 175 miles 
to the Polish capital are almost wholly easier than 
level. The specification stipulated that 1700-tonne 
trains should be hauled up the 1 in 166, and that 
a grate area of 48 square feet was to be provided, in 
view of the poor quality of the coal, while the maxi- 





mum steam temperature was not to exceed 350 deg. 

















NORWEGIAN 4-8-0 LOCOMOTIVE 


gear to actuate the four piston valves. The acces- 
sibility of the motion does not suffer to any great 
extent, thanks to the bar frames and highly pitched 
boiler, while the motion pins are of ample diameter, 
45 mm. for all pins except that at the link foot, which 








16,90 16,90 17,00 
BULGARIAN 2-12-4T LOCOMOTIVE 


has a diameter of 55 mm. Screw reversing gear is 
provided, the maximum cut-off being 80 per cent. 
The incorporation of slab frames, 3-94in. thick, 

















NETHERLANDS RAILWAYS 4-8-4 T LOCOMOTIVE 


1750 D.B.H.P. To keep the adhesion weight constant 
side tanks are not used, the water being carried solely 
beneath the coal bunker. This necessitated a trailing 
bogie, and in view of the maximum speed of 56 m.p.h. 
a leading bogie was also fitted, both bogies being the 





tion ring might come directly above the frames, the 
fire-box being of the Belpaire narrow type. The 
Kunze-Knorr air brake actuates blocks on all wheels, 
those on the bogie wheels being applied on the outside, 








17,00 





in contrast to the usual inside position.’ The cab can 


Cent. on account of the low flash-point of the Galician 
lubricating oil. 

In actual service a cut-off of 50 to 55 per cent. 
suffices for the up gradient run, but with a view to 
working at a higher output over other sections of the 

























Swain Sc 





17,00 16,95 





State Railways, two of these locomotives have been 
equipped with Duplex mechanical stokers, this 
apparatus being necessary on account of the low 
heating value of the Silesian sand coal. Indicated 
horse-powers up to 2020 have been developed at 
20 m.p.h.: Slab frames form the foundation of the 
locomotive, which differs from all other European 
“‘Decapods”’ in being fitted with a leading radial 
axle, and that without any spring control whatever. 

Goods traffic in Norway is handled by four-cylinder 
compound 4-8-0 and two-cylinder simple 85-ton 
“‘ Decapods,” the latter being the most powerful 
freight machines in Scandinavia. “‘ Consolidations ” 
are used in Denmark, their boilers being duplicate 
with those of the 4-6-0 engines listed in Table I. ante ; 
0-8-0 and 0-10-0 simple locomotives are fighting 
a losing battle against electrification in Sweden ; 
while Finland sports some big 76-ton 0-10-0 goods 
tanks, which are capable of handling 900-tonne trains 
at 28 m.p.h. 

Simple expansion is retained for the largest Italian 
goods locomotives, which are of the 2—10-0 type, the 
carrying and leading coupled wheels being arranged in 
a Zara truck. Rated at 1500 horse-power, these loco- 
motives carry a boiler having an hourly evaporative 
capacity of 30,000 lb. of steam, when fired at a rate of 
85 lb. per square foot of grate per hour, with coal of 
14,000 B.Th.U. per Ib. heat value. An unusual detail 
of the engine is that the piston valves are on the same 
vertical centre line as the cylinders, the combination 
lever being in the form of double links which encircle 
the piston-rod and slide bar. The main dimensions of 
this class are given in Table VIII, 
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The Brotan boilers of the old Hungarian ‘‘ Mallets ”’ 
have been replaced by the ordinary type, but most of 
these locomotives are now on the Jugo-Slavian lines. 
Steam-worked goods traffic in Hungary is now in the 
hands of 2-6-2 and 4-8-0 types, which are really 
mixed traffic jobs, the latter being large machines 
with a tractive effort of 28,000 lb., a grate area of 
48 square feet, and a maximum speed of 53 m.p.h, As 
in most of the Hungarian steam locomotives, however, 
the axle load is limited to a maximum of 14-5 tonnes. 

Both 2-8-0 and 0-10-0 classes on the Rumanian 


the former being the more powerful of the two, and 
noteworthy for an adhesive factor of 3-54 taken at 
75 per cent. of the boiler pressure or only 3-13 at 
85 per cent. There are a number of ex-R.O.D. 
2-8-0 engines at work on the State lines. Being to 
Great Central design and purchased by the Rumanian 
authorities from the L.N.W.R., these locomotives, 
now converted to oil burning, have quite a cosmo- 
politan flavour, and must be unique on the Continent, 
unless any of the sixty sandwich-framed Kirtley goods 
engines bought from the Midland Railway by the 





State Railways are derived from old Prussian engines, 


Italian State Railways in 1907 are still at work. 








The Ocean Port of Le Verdon. 


+> 


A* recorded in a Journal note of July 28th, the 
£4. new mole and harbour station of Le Verdon, at 
the mouth of the river Gironde, which has been 
designed as an ocean port for Bordeaux, was formally 
opened on Saturday, July 22nd, when the liner 
Champlain,” of the Compagnie Générale Trans- 
atlantique, berthed at the maritime station and 
landed 650 passengers from New York. A view of 
the liner alongside the mole is reproduced in Fig. 1. 

It may be recalled that in an article published in 
THE ENGINEER of September 12th, 1930, in which 
some improvements at the port of Bordeaux were 
described, a preliminary account was given of the 





scheme for building an ocean port on the Chambrette 
Point, at the mouth of the Gironde estuary, and some 


namely, 317-50 m..long and 38m. wide. It lies 
parallel to the navigation channel, and is directly 
connected to the land by a curved approach viaduct, 
375m. long. There is berthing accommodation for 
liners on either side, and vessels up to 300 m. long, 
such as the ‘“‘ Normandie,” now under construction 
at St. Nazaire, can be handled. The whole of the 
construction is supported on piers 4m. in diameter, 
the positions of which are indicated in Fig. 2. The 
mole is divided into five sections, each of about 60 m., 
which have 3cm. wide expansion joints between 
them. Each section—see Fig. 2—rests on four rows 
of three piers, so disposed that each group of four is 
spaced at the corners of a 15m. square, a system 


to facilitate more rapid manufacture, ** ciment fondu ”’ 
was. employed, and it was found possible to cast 
and complete five to six’ piles each month. The first 
piles used in the 1929 to 1930 initial project had a 
length of 21-50m., and weighed 175 tons. When 
completed, they were fitted with blank ends, towed 
out and tilted into the vertical position by cranes. 
In the later work, a larger type of pile was employed, 
which did away with the metal superstructure 
which was required to connect the top of the pile 
to the reinforced concrete work above water. The 
length of the piles was increased from 21-50 m. to 
26-50 m., and the weight from 175 to 290 tons. As 
sectional drawings through both the old and the new 
piles were included in our article of September 12th, 
1930, we do not repeat them. In Fig. 3 we show 
one of the large piles ready for launching and placing 
in position. Fdr this work, and for general harbour 
services, the Bordeaux Port Authority ordered 
from Werf Gusto-Firma A.F. Smulders, of Schiedam, 
Holland, a specially designed floating crane with a 
lifting capacity of 350 tons, which could easily 
manipulate the 290-ton piles. _Fig. 4 shows the 
crane lowering one of the new piles into position. 
The pontoon of the crane has a length of 41 m., with 
a breadth of 18-10m., and depth of 3-5m. 
It is subdivided into fifteen compartments by two 
longitudinal and four transverse bulkheads. In 
certain of the compartments there is permanent 
ballast amounting to 150 tons, while provision is made 
for a similar weight of water ballast. The normal 
draught is about 1-40m., and 3-20 m. at the front 
when loaded. Engraving Fig. 4 clearly indicates the 
design of the crane jib and supporting legs, all of 
which are cross-braced to give the desired stiffness. 
The head of the jib carries two lifting blocks, each 





which gives virtually three solid bays with a 7-5 m. 


of which has a designed capacity of 225 tons. The 




















Fic. 1-—THE 


of the early work was described. The object of the 
port is to avoid the tedious navigation of the river 
and to furnish a direct route from America through 
France to Central Europe. Its progress was, however, 
retarded by the war, and also by financial difficul- 
ties, so that its completion was delayed until 
this year. 

The main work was begun in 1929 by the construc- 
tion of the viaduct leading to the mole, which is carried 
on two lines ‘of piles. As briefly mentioned in our 
article of September, 1930, some early difficulties 
in pile construction, launching, and sinking were 
encountered, but the work became of greater technical 
interest when a modified plan of construction was 
adopted following the close co-operation of the 
Société Anonyme Hersent, of Paris, with the 
Julius Berger Company, of Berlin, and with the 
Port Authority and Monsieur Caquot. Some varia- 
tions from the original design of the mole were made, 
which resulted in the adoption of the final dimensions 
given in Fig. 2. The small plan to the left hand shows 
the position of the port at the river, while that to the 
right gives the principal dimensions of the mole, 











“ CHAMPLAIN’’ AT LE VERDON 


cantilever portion at either end of the section. 
For special reasons only five rows of piers were used 
for the end sections of the mole. In the original 
plan it was proposed to use three pairs of piers placed 
at 20 m. centres. 

The viaduct, which is called upon to support 
heavier loads than the mole, has only a width of 
17-80 m., and is carried upon two rows of piers. It 
is, like the mole, divided into sections in order to 
allow for expansion, each consisting of two solid 
bays of about 28 m., with. two 10-50 m. cantilever 
portions, one at each end. The arrangement is 
illustrated in Fig. 2 above. 


Pirrx CONSTRUCTION AND SINKING. 


The piles for the reinforced concrete piers were 
made at a yard with twenty casting bays, horizontal 
forms served by portal cranes being employed for 
the work. The concreting was done with great care, 
and uniform density was ensured by vibrating the 
forms with pneumatic hammers during the filling 
process. The pile walls have a thickness of 15 cm., 
and are reinforced by a ring of thick rods. In order 
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FiG. 2—PLAN OF THE MOLE 


two blocks may be used simultaneously, the maximum 
output of the engine under such circumstances being 
rated at 300 H.P. total. The height of lift is 25 m. 
at a working speed of about 0-90 m. per minute. 
The hoisting machinery comprises two winches 
driven by a vertical steam engine and connected by 
a friction coupling so that they can be actuated 
either independently, driven together, or one locked 
on the shaft while the other is braked during the 
lowering operation. The varied operations thus 
made possible enabled the crane to be used for trans- 
porting the piles in a horizontal position, tilting them 
to the vertical position and lowering them on to the 
bed of the ocean. The auxiliary equipment of the 
crane includes an electric generating set and two 
air compressors for supplying the compressed air 
used in the sinking operations. As an indication 
of the speed of working with the new crane, it may 
be stated that, since it was first used on October 
16th, 1930, sixty piles were sunk in the period up 
to November 20th, 1931, while the last of the ninety- 
six piles was completed on April 27th last year. 

As special means were devised for lifting the 
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piles, some account of them will be given. When 
cast the pile was let down on a carriage to the bottom 
of the crane pontoon, where the two lifting blocks 
were attached, one to a point at the bell mouth near 
the bottom of the pile, and the other to the ends of 
a transverse movable trunnion placed in the 
upper section of the pile. From a sketch of the 





were tried. In general, three or more emulsifier 
tiibes were used for the sinking process. When the 
pile had been bottomed on the bed of the ocean, the 
jets of air were turned on, and the compressed air 
passing through the apertures at the bases of the tubes 
entrained water and sand, and alternately sand and 
gravel. Sometimes obstacles were met with which 














Fic. 3—290-TON PILE READY FOR LAUNCHING 


telescopic trunnion, given in Fig. 5, it will be seen 
that by means of an endless screw operated from the 
top of the pile and a pair of toggles, the trunnions 
can be moved outwards, so that a projection for the 
crane lifting eye is provided on either side. After 
the pile has been transported in the horizontal 
position to the site, the rope attached to the lower 











Fic. 4—LOWERING A* PILE 


end is run out so that the whole weight of the pile is 
taken on the two side lifting eyes, the pile falling 
to a vertical position; when partly immersed in 
the water the total weight on the single block is 
about 200 tons. Fig. 4 shows the vertical pile with 
both blocks attached, the two slinging eyes being 
attached to a cross beam. In this position the pile 
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Fic. 5—-MECHANISM OF TRUNNIONS 


is easily placed in the exact desired position. Refer- 
ring to Fig. 3, it will be seen that the pile has a bell- 
mouthed bottom chamber. Each pile was furnished 
throughout its length with six 25 em. diameter tubes, 
termed tubes emulseurs placed in pairs at 120 deg. 
Each of these tubes carried a compressed air pipe 
within it, delivering air at 2-5 kilos. per square 
centimetre pressure to a point near the bottom of the 
pile. Arrangements were made to vary the distance 
of the tube from the working face and also its position, 
while different types of air orifices and return pipes 








had to be cleared by a diver, but in general the 
progress was fairly rapid, and often a sinking speed 
of about 1 m. per hour was attained. 

THE SUPERSTRUCTURE. 

The drawing reproduced in Fig. 6 and the engraving 
of the finished structure clearly indicate the type of 
superstructure employed. Reinforced concrete 
capitals were attached to the heads of the piles, which, 
in turn, carried the main girders supporting the plat- 
form and the station superstructure. Some photo- 
graphs showing the progress of the work are repro- 
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Fic. 6—SUPERSTRUCTURE oF MOLE 


duced on page 210. They indicate the various stages 
of construction from the light gangways employed 
for filling the centres of the piles, to the heavier 
gangways carrying cranes for the manipulation of 
the forms and the completion of the concreting 
work. Most of this work calls for little special 
comment, 


Mercnantcar Fenpers. 


Among other innovations in the design of the 
berthing accommodation, we may mention the 
mechanical fenders, which were supplied by the 





Fic. 7—RECESS FOR FENDER 


Société Industrielle de Material d’Enterprise et de 
Construction (Simec), of Paris. They are placed at 
about 30m. intervals along each side of the quay, 
the recesses which they occupy and their bearing 
supports being strongly built in the reinforced con- 
crete construction. One of the recesses in a partly 
completed form is illustrated in Fig. 7, while in 
Fig. 8 we reproduce a section through a fender. A 
short extract from the British Patent No. 394,271 





has been already given in our issue of July 21st 
last. The fender consists essentially of a vertical 
arm swinging outward from the quay wall with 
an axis just below the edge of the quay. The 
motion of the arm is damped by an _ oil 
cylinder dashpot arrangement, and there are coun- 
terweights to assist the return motion. When a 
ship is manceuvring alongside the quay, the fenders 
are slowly driven inwards and occupy the recesses 
we have indicated, the oil in the cylinder being forced 
through a loaded valve into the supply tank. 
Thereafter, the fender arm returns to its normal 
position, slowly pushing the ship with it. A feature 
of the design is the provision of a convex surface 
on the front edge of the arm, which is faced with wood, 
and which, during the inward and outward motions, 
first rolls up the side of the hull and then down 
again. We understand that very satisfactory tests 
have been carried out at Le Verdon and that the 
adoption of similar fenders is now being considered 
at other French ports. 
THe MaRriviME STATION. 

The accommodation for berthing liners has been 
completed by the provision of a maritime station, 
140m. long, constructed upon the mole, which 
permits the rapid transference of passengers and 
their luggage, and express goods from the ship’to the 
train. As will be seen from Fig. 1, page 203, the main 
level has been reserved for the railway tracks and the 
crane rails. The station offices, such as waiting rooms, 
customs offices, &c., are all on the raised level with 
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Fic. 8—-MECHANICAL FENDER 


steps down to the station platform. At the viaduct 
end of the station, a small yard has been built at the 
upper level for the use of motor vehicles, &c. This 
yard communicates by a cross-over to an inclined - 
roadway leading across the viaduct to the natural 
road, which, during the last two years, has been 
built from Bordeaux to the village of Le Verdon. 
As shown in Fig. 2, the railway lines connect with the 
station of Le Verdon and with Bordeaux, a marshall- 
ing yard being provided near the Chambrette point. 
CONCLUSION. 

The mole and harbour station of Le Verdon 
which we have described reflects the highest credit 
on the engineers who have carried out the work and 
on the contractors. In this connection we would 
mention Monsieur Leveque, Director of the Port 
authority, and Ingénieur en Chef des Ponts et 
Chaussées ; Monsieur Peltier, Ingénieur des Ponts 
et Chausées; Messieurs Home Serrano and Hargous, 
who carried ont the work; and Monsieur Caquot, 
who acted as consulting engineer to the undertaking. 
As we have recorded, the Société Hersent in 
Paris, and the Julius Berger Company of Berlin, 
collaborated in the contract. 

At one time it was intended to use the harbour 
in a partly completed condition for the South 
American liner L’Atlantique, subsequently burnt. The 
Authorities, however, wisely decided not to use the 
mole until it was finished, and temporary accommo- 
dation for ‘‘ L’Atlantique ” was found at Pauillac, 
further up the river. The cost of the mole and its 
auxiliary works was about 200 million francs, while 
the number of workers employed day and night varied 
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between 500 and 800, according to the season. 
Together, the mole and the viaduct required for their 
construction no less than 70,000 cubic metres of 
concrete, and some 10,000 tons of steel. 








American Engineering News. 


A STRIKING development in machine and machine 
tool construction in American works is the increasing use 
of rolled steel shapes and plates for bed-plates and 
framing. This development results from the develop- 
ment of welding and flame cutting as economical methods 
of shaping and building up any desired form of framing. 
The shapes are not used alone, as a rule, but in combination 
with forgings or steel] castings. For such work the designer 
must be thoroughly informed as to the innumerable shapes 
available, and able to utilise or combine them with a 
minimum of welding. Too great @ reliance on welding is 
uneconomical, as this process is costly, though its extreme 
availability is apt to lead to excessive use unless great 
care is taken in working out the design, especially for com- 
plicated parts and irregular shapes. Then again, the 
design must not be simply a copy of a former casting, with 
its limitations as to patte ing, flow of metal, shrink- 
age, and other features involved in the use of fluid metal. 
The magnitude and direction of stresses should be studied 
and calculated closely, and the most suitable rolled shapes 
then selected and combined in the simplest way. Flame 
cutting can be done within a tolerance of yin. or 4in. for 
metal up to 2in. thick, or 4in. for plates and slabs up to 
24in. thick. Automatic machines can cut regular forms 
and pantagraphs enable i forms to be cut 
accurately. Nearly all steel can be cut by flame, though 
high-carbon steel is preheated before cutting and 
normalised after cutting. High-carbon steel also presents 
more difficulty in welding, while alloy steels require careful 
study for successful weldi Cast steel presents little 
difficulty. Since welds are joints, it is essential to consider 
their location and not subject them to severe shocks or 
continual reversal of stress. 


American Tramway Construction. 


Electric tramways continue to be essential 
features of local transportation in large cities, although 
motor coaches have ro the place of many extensions 
and have even superseded tramways in some smaller 
cities. In paved streets, the flat-bottom rail is widely 
used, but some cities still require grooved-head girder 
rails in the business districts. Heavy rails of this latter 
type, as used along water-front streets, where railway 
cars are operated to docks or quays, are Jin. to 9in. high, 
and weigh 130 Ib. to 175 lb per yard. Welded joints are 
used extensively, but the once-popular cast weld is now 
rarely used; it gave good results, but its construction 
was inconvenient, requiring a portable foundry. Thermit 
welding is still in favour, giving a conductivity equal to 
that of the rail. Both gas and electric welding are most 
general. Bar welds with bars welded to the rail webs 
are most favoured, for while butt welds give higher con- 
ductivity they require heavy travelling plant, so that the 
cost per joint is high unless a large number of joints are 
to be welded at one time. Another method is to weld 
ordinary fish plates at their contact surfaces with the 
rails, but this involves difficulties, as the welding of low 
carbon plates to high carbon rails tends to burn out some 
of the carbon from the rail and cause a hard and brittle 
metal adjacent to the weld. This defect can be elimi- 
nated by heat treatment. In some cases the fish-plates of 
bolted or riveted joints are seam welded to the rails, but 
this method seems to be of doubtful value, as does the 
use of base plates welded beneath the rails. In tests, 
these plates seem to add nothing to the tensile strength, 
while in impact tests the plates frequently drop off. 


Waterworks Pumps. 


While the vertical inverted triple-expansion 
crank and fly-wheel type of pumping engine represents a 
high development in modern American waterworks equip- 
ment, it seems likely to give place to the centrifugal pump. 
Both high-duty and low-duty engines were developed and 
supported by their respective advocates, but the former 
practically superseded the latter and competing manu- 
facturers then turned towards securing ever higher 
efficiencies. Direct-acting pumping engines, in which 
balancing or compensating devices were used as substitutes 
for crank and fly-wheel, were also developed to high sizes 
and efficiencies. Duty, representative of efficiency, has 
increased to about 200,000,000 foot-pounds per 1000 Ib. of 
dry steam, largely by higher boiler pressures, superheated 
steam, reduction of clearance spaces, and a high degree of 
steam expansion. But for these great engines as required 
by large cities, the fixed charges on the cost. of engine and 
lofty pumping station are so vastly greater than the 
corresponding charges for a centrifugal pumping plant 
that the latter type is being adopted more and more 
extensively. In certain cases the centrifugal pump is 
operated by a reciprocating engine, but the relatively small 
steam turbine and electric motor are the more logical and 
economical prime movers for such pumps, both as regards 
cost, cubic space, and floor space. A recent single-impeller 
pump with a capacity of 35 million gallons daily operates 
against 265ft. head or 115 lb. pressure. But with the 
multi-stage type of pump there is practically no limit to the 
head. In size or capacity there are many pumps of 
50 million gallons daily capacity operating against 200ft. 
head. The reciprocating type of pump and engine is far 
from being obsolete, but economic conditions point to the 
general introduction of the turbine-driven or motor-driven 
centrifugal pump. 


Engine Driven by Sewage Gas. 
A gas engine working on gas produced from 


sewage sludge is used to drive a com r supplying 
compressed air to the aeration tanks of the activated sludge 





sewage works at Springfield, U.S.A. The sludge digestion 





tanks are also heated by the exhaust gases and the cylinder 
cooling water. Recent tests indicate that 81-7 per cent. 
of the heat units in the gas were returned as useful work 
or as heat supplied to the digestion tanks. With a gas 
supply of 44,200 cubic feet daily the saving in cost for 
electric current formerly used will amount to about £1600 
per year. It is estimated that the cost of the engine, the 
tank covers, and the tank heating system will be fully 
returned in four years of operation. It is pointed out, 
however, that the results and saving at this plant cannot 
be assumed as relating to other plants operating under 
other local conditions. The value of the gas ranges from 
533 to 627 B.Th.U. per cubie foot. The engine has six 
vertical cylinders, 9in. by llin., and is rated at 177 I.H.P. 
when running at 514 revolutions and 65 Ib. mean effective 
pressure. It is coupled to a blower of the positive dis- 
placement type, delivering 3300 cubic feet of air per 
minute against a discharge pressure of 8-5 lb. per square 
inch. Exhaust gases and engine cooling water pass through 
a water heater. Centrifugal circulating pumps force the 
water through the cylinder jacket, and the heater and then 
through pipe coils in the sludge digestion tank. The 
Springfield sewage works comprise grit chambers, primary 
sedimentation tanks with sludge removal apparatus, 
aeration tanks, secondary sedimentation tanks, heated 
sludge digestion tanks, and covered sludge drying beds. 
A power-operated rake cleans the bar screens at the head 
of the grit chamber. Both rotary ploughs and endless 
chain scrapers are used for sludge removal, at the different 
tanks, and while half the drying bed is covered with a 
structure of greenhouse type, the other half is open, to 
permit comparison of results. 








Steel Trade Improvement. 
By E. T. GOOD. 


Tue iron, steel, and engineering trades of the world 
are definitely on the up grade, e in America, Russia, 
and Spain. The following figures show the steel production 
in competitive countries, in tons, by months or monthly 
averages :— 














Britain.| U.S.A. | Germany. France. Belgium. 
1929 (record 
steel year), | 
monthly | 
average - -| 803,000) 4,513,700 | 1,332,700 | 792,800) 339,000 
1932 (monthly 
aver - -| 438,100) 1,110,200! 471,600} 459,700) 230,400 
1933—-May 599,600); 2,002,000; 632,600) 584,700) 266,300 
June ..| 568,800) 2,597,500; 655,900; — | — 
July ..|567,509 — {| — f — - 
Last 3 months,) | 
average ‘| 578,600) -- ee, 
| 





The jump in American output in.June was due to 
“prosperity talk,” and not to any real increase in the 
demand for steel. Since June output has declined again. 

The British increase, compared with the 1932 average 
monthly output, counts for more than the increase in 
any other country for the reason that it is due to an 
actual demand, and in the tonnage there is a far bigger 
proportion of high-grade, special, expensive steels than 
in the output of any other country. Actually, in the 
three months May—June—July this year, we have made 
421,300 tons more steel than in the corresponding three 
months of 1932. That is an average increase of 140,400 
tons per month as follows :— 


British Steel Production, in Tons. 


1932. 1933. 
May 416,900 .. 599,600 
June 459,300 .. 568,800 
July 438,400 .. 567,500 


In noting these figures holiday stoppages need to be 
taken into account. August returns, when available, 
will show a good advance on the output of August last 
year, and second-half-year results for 1933 will be very 
much better than those of the second half of 1932. To-day 
we have nearly reached the average daily output of 1913, 
and far surpassed the average for the last five years 
before the war. This is highly remarkable in view of the 
general world depression, unprecedented trade barriers 
erected in foreign countries, and the general upset caused 
by futile efforts to restore world trade by political 
conferences. 

It is all the more remarkable, in view of the fact that the 
industries of shipbuilding, mercantile and naval, and of 
armaments making, big consumers of steel prior to the 
war, are now operating far below the old normal level. 
When, further, it is added that our exports are much 
reduced because of abnormal foreign conditions, it will 
be seen that home industries—those of steel products, 
tools, engineering goods, &c.—are using considerably 
more steel than in record pre-war times, in spite of the 
depression in shipbuilding and armaments. However, 
the two branches of industry just named are in process of 
revival. 

The big fact regarding the industry under review is 
that, apart from neval shipbuilding and the making of 
armour, guns, and projectiles, steel is being increasingly 
substituted for wood, stone and brick. In mines steel 
pit props and beams are steadily pushing wood out of 
use. Steel arches are being substituted for brick and stone 
arches, On the railways we see an increasing number 
of British steel “sleepers” in place of the imported 
wooden sleepers so long familiar. In railway wagons and 
coaches more and more steel and less and less wood is 
being used. All-steel trucks and carriages are steadily 
coming into fashion. On ships we see decks, bulkheads, 
hatches, and cabin partitions and fittings made more and 
more of steel instead of wood, and the all-steel ship seems 
within measurable distance. Bridges made of stone are 
falling into decay and disuse and new bridges made of 
steel are the order of the day. Fifty new bridges are 
planned, nearly all to be made of steel, and some of them 
will be big bridges. In house building, too, steel is taking 
the place hitherto occupied by wood. Window frames, 
ceiling and roof supports, staircases or their supports, 
are being increasingly made of steel, and even furniture 








of some kinds for housee and offices is being fashioned 
from steel—stainless—and sometimes lacquered to look 
like the highest grades of polishéd wood. Chairs for 
amusement and meeting places are being made of a 
remarkable-looking tubular steel. They are light and 
strong, and can be easily collapsed and stowed away in 
small compass, easily put into position when wanted ; 
they are durable, clean, and hygienic. 








SIXTY YEARS AGO. 





THE stumps of the piers which still project above the 
surface of the Tay on the Dundee side remain as a visible 
memorial of the great disaster which overtook Bouch’s 
bridge at the end of December, 1879. Could they speak 
they could tell of another accident which occurred while 
the bridge was being built. Pier No. 54 on the north 
shore was of the type consisting of an outer casing of cast 
iron plate within which brickwork was built up as the 
cylinder sank. A working chamber was provided at the 
foot of the cylinder, access to it. being gained by a shaft 
left at the centre of the brickwork core. The top of the 
cylinder was closed by an air lock and on a staging a 

ump and boiler were erected. The cast iron plates were 
lieved to be capable of withstanding a pressure of 30 Ib., 
but at the time of the accident a pressure of only 14 Ib. 
was indicated on the gauge. Suddenly without warning, 
without even a noise, the plates burst and shivered in all 
directions. The air chamber and pump fell into the river 
and water poured down the shaft. Of the seven men at 
work within the pier two managed to ascend the ladder, 
but.as they emerged into the air the boiler fell from the 
staging and killed one of them. On the platform were the 
foreman, the engine driver, and the engine boy, The boy, 
W. White, was blown into the water, but he was able to 
swim to a boat in which he returned to the wrecked pier 
and rescued the foreman, the engine driver, and the sole 
survivor of the men who had been working below. . . - 
In the same issue, that of August 29th, 1873, from which 
we have taken these particulars, we read of another acci- 
dent, a collision at the Retford level crossing, where the 
Manchester, Sheffield and Lincolnshire line intersected the 
Great Northern line. This crossing still exists. On Satur- 
day, August 23rd, 1873, an excursion train from Sheffield 
arrived at Retford and a signals clear proceeded 
to cross the Great Northern line. At the same moment 
a special fish train, loaded with herrings, came up on the 
Great Northern line. The driver of this train meant to 
stop in accordance with the rule in force on both lines at 
the crossing. He had in fact shut off steam, but did not 
apparently apply his brakes, for his train approached the 
crossing at a speed of about 20 miles an hour. The driver 
of the excursion train noticed the fish train too late to 
avoid it by stopping. He therefore put on full steam in the 
hope of getting safely across. The fish train, however, hit 
the sixth coach and smashed it to atoms. Three passengers 
were killed on the spot and about thirty injured. The 
driver of the fish train subsequently maintained that the 
signals were in his favour, but he was contradicted by the 
staff at Retford Station. We suggested as a possible and 
probable explanation that the signalman had set the signal 
against the Great Northern train, but that it had failed to 
act in a proper manner, for the same reason—namely, 
wear and play in the eonnections—as was believed to have 
caused the Wigan disaster two or three weeks previously. 








BOOKS OF REFERENCE. 





The Statesman’s Year Book, 1933. Edited by M. 
Epstein, M.A., Ph.D. London: Macmillan and Co., Ltd., 
St. Martin’s-street, W.C. Price 20s. net.—This stout 
little volume deals with the various countries of the 
world, giving their constitution, finance, production, 
commerce, industry, population, &c. It is not a reference 
book for engineers, but will be found useful by firms 
having foreign connections. 





Universal Directory of Railway Officials and Railway 
Year Book. London: The Direetory Publishing Company, 
Ltd., 33, Tothill-street, S.W.1. Price 20s.—It has been 
our pleasure for nearly forty years to commend the com- 
pleteness, accuracy, and usefulness of the “ Universal 
Directory of Railway Officials ” and, for over thirty years, 
of its kindred publication, the “ Railway Year Book.” 
These publications have now been combined under the 
above title and published by the o prepmaett of the first- 
named book. Neither has suffered any loss of utility by 
the change. We notice many improvements in the order 
in which the respective countries and their rai are 
presented, and to the usefulness of the information hitherto 
given in the Directory, as to length, rolling stock, &c., have 
been added some particulars of each system and of its 
finances. Some measure of the value of the list of officials 
may be gathered from the fact that the index of names 
fills sixty-four pages, each of which has three and 
some eighty names in each column. The various tables 
and other information that made the Year Book so — 
able now appear in the latter part of the new book, so that 
the claim to be the “‘ Whittaker of the Railway World ” 
may be considered as also transferred to the new publica- 
tion. Moreover, we found much new information, as 
there are some useful brief articles on such subjects as the 
steam locomotive, carriages and wagons, permanent way, 
signalling, electrification, &c. We regret, however, to 
notice the omission of an outstanding feature of the Year 
Book, ‘‘ The Railway Who’s Who’; this is the only 
change that we shall miss. 








THE ceramic laboratories of the Department of Mines, 
Ottawa, have developed certain ceramic bodies for elec- 
trieal heating devices which, it is claimed, have a superior 
resistance to thermal shock than any ware now on the 
market. Investigation has shown that the product could 
be produced in practically any manufacturing plant. 








_ The Hastings 


MONG the many works of improvement and 
£4 development undertaken within recent years 
by the Hastings Borough Council, first place in interest 
to the visitor to the town, and probably also first 
place from the point of view of technical interest, 
must be accorded to the new open-air bathing pool. 
The pool is situated at the west end of the borough 
and adjoins the sea. The site is, in fact, partly on 
the beach and partly on the adjacent land. A sea 
wall constructed as part of the scheme extends in 


THREE STAGES IN THE (CONSTRUCTION OF THE 


front of the establishment and protects it from damage 
by waves. 

The pool has a length of 330ft. and a width of 90ft. 
The floor is laid to give a depth of from 2ft. to 4ft. 
at the margins, and from both ends slopes downwards 
towards a deep section at the middle of the length. 
This deep section has a depth of 15ft. and extends 
across the full width of the pool. It forms a diving 
basin, and at one side a diving tower rises from it. 
The floor of the pool on each side of the diving basin 
descends at a steep slope to the 15ft. level, but all 








DIVING TOWER AND BASIN 


risk of an unwary bather slipping over the edge is 
avoided by two separate precautions. In the first 
place the gradual slope of the floor from both ends 
of the pool gives a depth of 6ft. of water at each edge of 
the diving basin. Hence, a non-swimmer walking 
from either end towards the centre of the pool would 
reach the limit to which he could proceed at some 
distance well short of the edge of the basin. Secondly, 
the edges of the basin are marked by platforms 
projecting out from the sides of the pool, each extend- 
ing about a quarter of the way across the pool and 
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Bathing Pool. 


constituting barriers against approach to the basin, 
except by the channel between the ends of the 
platforms. This channel is defined by further plat- 
forms at right angles to the first set and joined to 
them at their outer ends. The channel so defined 
is 45ft. wide and 90ft. long, including the deep 
central section, and can be used for water polo. 
Within the re-entrant angles formed by the platform 
barriers the greatest depth is 4ft. 








Completely surrounding the pool and entirely 
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roof is provided over this promenade along the grand 
stand side. At the middle of the covered promenade 
structure on the sea side of the pool, a passage way 
is formed from the bathing deck to the shore to 
permit bathers to leave the pool and enter the sea 
and to return to the pool. Access can also be obtained 
to an external sun-bathing deck lying between the 
shore side of the establishment and the sea wall 
already referred to. From this deck the bathers 
have free access either to the beach or the pool. 
It can also be reached from the tea room or café at 
the west end. 

It will be noted that the number of dressing-boxes 
provided is only 174, while the number of lockers is 
818. It will also be noted that the provision of means 
whereby bathers who have paid for admission to the 





pool may leave it temporarily for the sun-bathing 





unobstructed is a bathing deck, nowhere less than 
15ft. wide. This deck has a fall away from the pool 
to draining channels round its outer edge. Surround- 
ing the bathing deck on all four sides are structures 
which form, as it were, a wall to the whole establish- 
ment. At the east end the structure takes the form 
of an entrance block containing offices, stores, and 
fifty-five dressing-boxes. Along the landward side 
of the pool the structure consists of a grand stand 
with nine tiers of seats. Beneath this grand stand 
at the east end are 65 dressing-boxes and 422 lockers, 
while beneath the west end the space is utilised as a 





covered car park. On the sea side of the pool opposite 


Reinforcement Carried On 





DIVING TOWER 


deck or the open shore necessarily implies that by 
the same means anyone who had not paid for admis- 
sion might pass from the shore into the pool. Although 
it is not strictly of engineering interest, it is worth 
noting the simple yet effective means adopted to 
enable patrons to leave their clothes and belongings 
in complete safety against theft or disturbance for 
as long as they choose, and to pass freely about the 
establishment and beyond it without the slightest 
interference from the officials in charge. On paying 
the entrance fee a bather is handed a rubber ring with 
a numbered key attached to it, the ring being coloured 
red or green, according to the sum paid—that is, 
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ENLARGED SECTION OF GRAND STAND STEPS. 
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SECTION OF RAKER AT COLUMN. 
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SECTION AND DETAILS OF GRAND STAND 


the stand, the surrounding structure comprises a 
covered promenade block, open towards the bathing 
deck and pool, and closed towards the sea by folding 
glass screens. In a sub-basement beneath this 
structure there are 54 dressing-boxes and 396 lockers, 
and a space for machinery. At the west end of the 
pool the structure consists of a block containing a 
café, tea room, kitchen, stores and other offices. 
These four structures are continuous. They all 
rise to the same height, and their roofs—in the case 
of the grand stand, the floor extending backward 
from the top tier of seats—are formed as a promenade 
extending completely round the pool. A canopy 





according to whether admission only is required or 
admission plus the hire of a costume and _ towel. 
The bather then proceeds to any unoccupied dressing - 
box and, having undressed, takes his or her clothes 
to the locker bearing the number of the key. The 
locker having been fastened, the bather slips the 
rubber ring with the key attached to it on to his or 
her arm orankle. The ring serves as a passport for the 
rest of the day. So long as it is worn the bather may 
pass unquestioned from the pool to the beach or 
sun deck and back again, or go home, if desired. Any 
one attempting to enter the pool from the beach 
without a ring would be stopped by the attendant 
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on duty. This simple arrangement, while ministering 
to the freedom of the bathers, has had the important 
result of reducing the number of dressing-boxes to 
be provided to less than a quarter of the capacity 
of the pool, and of permitting them to be substituted 
by simple lockers, cheap and compact in character. 
Arrangements are made for illuminating the pool 


Main Transverse Beam 


Main Transverse Beam 


was placed in position, its interior was filled with 
concrete. The shells were all cast on the ground in 
the same mould. Projecting from one side of each 
shell was a flight of steps and a landing. Each shell 
was assembled on the reinforcement displaced 
through 90 deg. horizontally relatively to the pre- 
viously placed shell—-180 deg. in the case of the shell 
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Twin 11"x 11 Columns 
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SECTION AND PLAN OF COVERED PROMENADE ROOF 


to permit its use after dark. To this end lamps are 
provided on pylons erected at the ends of the return 
walls of the platforms marking the central channel 
of the pool. In addition, the diving basin is illu- 
minated from both sides by underwater flood-lighting 
and by lamps on the diving tower. 

The whole of the pool and the surrounding struc- 


at the intermediate diving platform—with the result 
that on completion a continuous stairway winding 
round the tower was created. The diving platforms 
were pre-cast separately. The tower in various stages 
of construction is illustrated herewith. 

The advantages of this method are obvious. The 
body of the tower and the steps were formed with 








cantilever, supported on two columns rising from the 
side wall of the pool. 

The grand stand is 405ft. in length with curved 
ends, the pool in plan being more or less in the form 
of a letter D. The nine tiers of seats are each 3ft. 
wide, with 18in. risers, and finish at the top with a 
platform promenade 17ft. 6in. in width over the 
rearmost 10ft. of which a canopy roof extends. The 
lowest tier of seats is separated from the bathing deck 
by a light wall, and at the middle of the length of the 
stand a passage way is provided connecting the dress- 
ing accommodation beneath the stand with the 
bathing deck. 

The general design of the stand is illustrated in 
one of the drawings reproduced herewith. The 
rakers were pre-cast and are disposed at 15ft. apart 
centre to centre. They rise from the bathing deck 
level and each is supported on two 12in. by 12in. 
columns, which give the raker two effective spans, 
measured on the slope, of 15ft. The rakers are of 
T-section. They do not, however, act as continuous 
beams with a negative bending moment at the inter- 
mediate column, a duty for which their T-section 
would render them unsuitable. In line with that 
column the reinforcement is interrupted and the 
flange on both sides of the web is omitted. The 
vertical reinforcing rods of the column were carried 
up the sides of the raker web, and after the raker 
was lowered into position, concrete was applied in 
continuation of the column up each side of the web 
and to make good the omitted portion of the flange. 

The risers and treads were cast in position in L5ft. 
lengths, a construction joint being formed in each 
riser about 2in. above the level of the tread. Any 
water which may find its way through these con- 
struction joints drains off along a groove formed in the 
upper face of the raker flanges. 


The covered promenade block on the sea side of the 
pool is 446ft. long by 30ft. wide. It may be described 
as a reinforced concrete roof supported by columns 
7ft. 6in. in height from the roof of a sub-basement. 
Details of its design will be gathered from drawings 
reproduced herewith. The roof is supported on twin 
llin. by llin. columns at 30ft. centres along the pool 
side of the structure and on the sea side by single 
24in. by 12in. columns at 30ft. centres with inter- 





mediate 12in. by 10in. columns at 10ft. centres, A 








CONSTRUCTION OF SUB-BASEMENT AND ROOF OF PROMENADE 


tures have been carried out in reinforced concrete, 
the bulk of the aggregate being obtained from the 
material excavated from the site. With the exception 
of the electric lighting, asphalting, mosaic work, and 
special joinery, the work has been executed by direct 
labour under the supervision and to the designs of 
Mr. Sidney Little, A.M. Inst. C.E., the Borough 
Engineer. Mr. J. A. Young, a member of Mr. Little’s 
staff, acted as resident engineer. The estimated cost 
of the work is £60,000, including £6000 expended 
on the construction of the sea wall. 

Of the constructional details embodied in the 
work particular mention should be made of the diving 
tower. This tower has a total height of 48ft. measured 
from the bottom of the pool. At its top—that is to 
say, 10 m. above the surface of the water, it carries 
a projecting platform. Another platform extends 
from it at 5m. above the water surface and at 3 m. 
it carries a spring board. Lower down a landing 
platform is connected by steps to the bathing deck, 
and from this platform access to the two diving stages 
is obtained by flights of steps passing round the four 
sides of the tower. The heights of the stages, it 
may be noted, have been chosen to meet the require- 
ments of the Olympic diving championships. 

The first 19ft. of the tower were cast as an ordinary 
column, with, however, the reinforcement extending 
up to the full height of 45ft. Thereafter, pre-cast 
shells in the form of square boxes with walls 6in. 
thick were placed in succession by means of a derrick 
over the upstanding reinforcement. As each shell 








only one set of shuttering. All the shuttering was 
done at ground level, instead of at a height ranging 
up to 45ft. The support of the shuttering was simple 
and inexpensive to fix and to remove. No scaffolding 
was required for the construction of the tower, each 
section as laid giving access for the laying of the next. 

Adjacent to the diving tower there is a reinforced 








continuous beam, curved on the underside, runs 
longitudinally on top of the twin columns on the pool 
side, while on the other beams stepped on the under- 
side are carried by the main and intermediate columns. 
Curved beams extend transversely between the main 
columns; each 30ft. by 30ft. section so formed being 
interlaced by secondary beams at l0ft. centres in 
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DETAILS OF PROMENADE ROOF 


concrete water chute to which access is gained by 
means of a parallel flight of steps leading to a platform 
joining the top of the steps to the top of the chute. 
In order to leave the bathing deck entirely free from 
obstruction, the structure, comprising the steps, the 
platform, and the chute, is formed as an inclined 


each direction. At the centre of its length the roof 
is divided by an expansion joint, for which purpose 
the 15ft. portions of the main and intermediate longi- 
tudinal beams of the central bay are designed as 
cantilevers. The edges of the joint are faced with teak 
hoards and the joint itself is closed by a breathmg 
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strip of copper. This expansion joint is repeated in 
the sub-basement, so that the whole block is virtually 
in two sections, an arrangement which allows not 
only for expansion and contraction with changes of 
temperature, but for any movement caused by initial 
settlement of the foundations or by their unequal 
rise and fall with the tide. 

The junction of the transverse beams with the 24in. 
by 12in. columns is made in the manner indicated in 
detail. The four vertical reinforcing bars near the 
outer face and at the centre of the column were 
finished with a hook just below the level of the column 
top: The two bars near the inner face were carried 
up into the transverse beam. On top of the column 
two pieces of jin. “ Rezilia ’’ expansion jointing, each 





double quantity of cement and is made somewhat 
deficient in coarse aggregate. The concrete is well 
rodded, particular care in this connection being given 
to the material outside the core. About 3in. or 4in. 
of height beyond that required is-cast, the surplus, 
containing the dross, being subsequently trimmed off. 
The shuttering is struck the next day. Columns cast 
in this manner are extremely dense in the lower part 
by virtue of the pressure which is put upon it. 

The new pool holds about 900,000 gallons of water. 
The floor was laid in two courses. The bottom course 
is about 5in. thick—12in. in the diving basin—and is 
reinforced with steel at the rate of 8 lb. per square 
yard. On this course a half-inch lining of asphalt was 
laid in two coats, and over this lining a 3}in. course of 





Some interest will perhaps be manifested in the prices 
of the different metals, these being given in gold pounds 
per English ton. It is noted that the price of aluminium 
stood at the lowest level of £57 3s. Llld. in 1911; it 
amounted to £84 lls. in 1931, and was reduced to 
£79 lls. 6d. in 1932, at which rate it has remained down 
to the present time. The comparative state of stability 


‘of this metal is due to the control exercised over it by the 


International Aluminium Syndicate. On the other hand, 
the price of lead varied between £10 0s. 1jd. and 
£14 13s. 9d. in 1931, £6 16s. and £11 Os. 72d. in 1932, and 
£7 Is. 54d. and £9 13s. 4d. in the first half of 1933, while 
the average in June, 1933, was £9 63. 6§d. 

In the case of copper the range in 1931 was between 
£24 ls. and £47 8s. 9d.; in 1932 it was between £18 7s. 5d. 
and £27 8s. 53d., and between £19 6s. 94d. and 
£26 14s. 54d. in the first half of 1933, whilst it averaged 














THE POOL APPROACHING COMPLETION AND COMPLETED 


measuring 12in. by 6in., were laid. The exposed 
12in. by 12in. area of the column top, before the trans- 
verse beam was poured, was filled with 2:1:1 
conerete. By this procedure practically central load- 
ing of the column was ensured and the column was 
freed from any bending action transmitted to it by 
the beam. 

The general method of forming columns adopted 
by Mr. Little may be noted. As illustrated herewith, 
the footing consists of a grid of reinforcing bars 
hooked at both ends and forming a square. This 
footing is cast on a 2in. bed of rough concrete pre- 
viously put down. Short lengths of vertical rein- 
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TYPICAL COLUMN AND FOOTING 


forcing bars are left projecting above the footing. 
The reinforcement for the column is built up on a 
table, diagonals being used where required to give 
stiffness and all the bindings being tightly wired to 
the main vertical bars. On top of the footing a small 
base, lin. deep and having a cross section the same 
as that of the column, is cast to form a guide for the 
shuttering. The skeleton steel work having been 
placed in position and wired to the vertical bars 
projecting from the footing, the shuttering is fixed 
to the height required. The concrete is then poured 
from the top in one operation and as quickly as 
possible. The first mixing to be poured is given 





6 to 1 concrete was placed, the top half inch consisting 
of a white graded bath mixture. The sides of the 
pool were cast in lengths of 6ft. and by means of a 
sliding shutter.a white bath mixture lining 2in. thick 
was subsequently applied to them. The upper portion 
of the side walls down to 3in. below the water level 
was lined with blue mosaic tiles. Both the walls and 
the floor were lightly polished by machine after the 
lining had set. 

In the sub-basement beneath the covered prome- 
nade on the sea side of the pool electrically driven 
pumps, a chlorinator, and an enclosed type of aerator 
are installed. Beneath the sun-bathing deck adjoining 
the shore side of the covered promenade reinforced 
concrete gravity filters are provided. The pumps 
can deliver sea water either to a settling tank or direct 
to the pool. Alternatively, they may be set to deliver 
to the pool water drawn either from the settling tank 
or the filters. Normally filtered water enters the 
pool at the two shallow ends through a 10in. 
pumping main and gravitates back to the filters 
from the bottom of the diving basin. All the 
water in the pool, we understand, passes through 
the filters once every ten hours. The overflow from 
the pool is taken off at the south or sea side by means 
of a channel lying behind a step, the channel being 
protected from above by an inclined riser. The over- 
flow and scum water return to the filters. For empty- 
ing the pool an outlet pipe connected to the sea main 
on the foreshore is provided. The sea main in this 
way is made to serve both for feeding and emptying 
the pool. It is also employed for delivering wash 
water to the filters. 








Non-ferrous Metal Statistics. 


THE WORLD’S PRODUCTION, CONSUMPTION, AND 
PRICES IN 1932. 


THE statistics which have been regularly presented by 
the Metall Gesellschaft of Frankfort on Main, during the 
past three decades have now been issued for 1932 in 
relation to the world movements in lead, copper, zinc, 
tin, and aluminium. In the report accompanying the 
statistics, it is pointed that 1932 was characterised by a 
further considerable diminution in the production and 
consumption, and with the exception of zinc this movement 
has continued in the first half of the present year, although 
more recently an improvement in the consumption has 
taken place. The year 1921, when production and con- 
sumption fell to rock bottom level, was the end of the 
first post-war favourable situation, and at the same time 
was the beginning of a development which was maintained 
quantitatively to its maximum level in 1929, since which 
time a fresh falling tendency has been in progress almost 
to the immediate present. 

As compared with the favourable figures for 1929, 
the report states that the production of aluminium in 
1932 declined by 44-5 per cent., and the consumption 
by 45 per cent. The corresponding figures for lead are 
stated to be 34-7 per cent. and 35-6 per cent. respectively, 
for copper 51-4 per cent. and 48-6 per cent., zine 46-3 
per cent. and 42-4 per cent., and tin 45-8 per cent. in 
the production and 36-2 per cent. in the consumption. 





£25 lls. 4**/,,d. in June of the same year. Zinc varied 
between £9 7s. 6d. and £14 in 1931; £8 3s. 8d. and 
£11 19s. 9}d. in 1932, and £9 9s. 2d. and £12 133. 4d. 
in the first half of 1933, with an average of £11 14s. 6%" /,,1. 
in June, 1933. The rate for tin is put at between £92 33. 1d. 
and £123 3s. 9d. in 1931; £79 13s. 5$d. and £113 14s. ld. 
in 1932; £97 4s. 3$d. and £157 17s. 1d. in the first six 
months of 1933, with an average of £152 18s. 24d. in 
June, 1933. 

The report states that the economic and political crisis 
throughout the world last year brought about a con- 
siderable displacement in the production of the metals 
in the different countries, while, at the same time, the 
consumption also experienced a material change owing 
to the varied economic and commercial measures intro- 
duced by different governments so as to mitigate the 
effects of the crisis. In particular, the American produc- 
tion not only declined considerably from an absolute 
standpoint, but also the relative share of that Continent 
in the total world output of certain metals experienced a 
great diminution. Thus, as compared with the year 1929, 
the total works’ production on the American Continent 
decreased from 52 per cent. of the world production to 
43 per cent. in the case of aluminium; in lead from 60 
to 45 per cent.; in copper from 78 to 55 per cent., and in 
zine from 45 to 38 per cent. In the case of countries 
with a depreciated currency it is remarked that the depre- 
ciation had the effect of acting as an incentive to produc- 
tion, as these countries are largely exporters, and it was, 
consequently, possible for them (mostly belonging to the 
British Empire) to operate their productive capacity at 
more than 30 per cent. above that of countries having a 
stable currency. The accompanying table shows the 
world’s works’ production of the five metals in metric 
tons, together with the world’s consumption in the past 
four years :— 

The World’s Works’ Production in Metric Tons. 


| 1929, | 1930, 1931. 1932. 
..| 1,743,600 | 1,646,000 1,362,000 | 1,139,000 
1,885,000 | 1,554,000 | 1,368,000 | "922,000 

1,001,000 | 783,000 
157,000 , 106,000 
219,000 | 154,000 





Copper .. ..| 
Zine .. } 
» ae ; 
Aluminium 

he World’s Consumption in Metric Tons. 





1929. | 1930. 1931. 





1,097,000 
904,000 
830,000 
117,000 
152,000 


Lead. . 1,689,000 | 1,513,000 | 1,276,000 
Copper 
Zinc .. 
Me ok 46 
Aluminium 276,000 | 


| 


Concerning the present position of the metal markets 
it is submitted that indications of a recovery exist as, 
with the exception of aluminium, some metal prices 
are considerably higher than the lowest of 1932. The 
larger turnover points to an improvement in the consuming 
conditions, the revival in sales being ascribed partly 
to the replenishing of depleted stocks by consumers, 
and ‘partly to the speculative purchases which are being 
made in various countries. 








THE world’s 12-litre motor boat speed record was 
recently beaten by Guido Cattaneo, who averaged 
133-818 kiloms. per hour over a mile course. 
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Railway and Road Matters. 





A MECHANICAL coaling plant of 100 tons bunker capacity 
is in course of installation at Shoeburyness, the main 
part of the structure being already completed. Ash- 
sifting and water-softening plants are also being erected 
at this L.M.S8. locomotive depdét. 


ONE of the last remaining links with Sir Daniel Gooch 
and the broad-gauge locomotives of the Great Western 
Railway was broken~by the death, on August 25th, at the 
age of eighty-nine, of Mr. Nevil John Cuss, of Cricklade, 
Wiltshire. In 1863 Mr. Cuss was articled to Mr. Daniel 
Gooch, as he was then, as an engineering pupil at Swindon. 
He remained with the Great Western ilway, oceupying 
various positions, and was Divisional Locomotive and 
Carriage Superintendent at Newport at the time of his 
retirement. 

In order to provide facilities for effecting light running 
repairs to the heaviest engi now running over the 
Somerset and Dorset Joint Line, the L.M.S. Railway has 
authorised the provision of new machinery at the Bath 
locomotive depét. This new equipment will comprise 
un electric wheel drop-pit, and a set of balancing tables 
for weighing locomdtives after repair. Hydraulically 
operated wheel drops have been in use for many years 
at a number of L.M.S. engine sheds, but the Bath inétalla- 
tion will be the first to be electrically operated on the 
system. 


A NEW type of third-class sleeping car, not convertible 
for day use, is being introduced into service on the Anglo- 
Scottish night expresses of the L.M.8. Railway. It has been 
designed by Mr, W. A. Stanier, and constructed at the 
Derby Works of the company. The car is of the corridor 
type, with an entrance vestibule and separate lavatory 
and toilet compartment at each end. tn addition, an 
attendant’s co is provided. There are seven 
compartments, giving ing accommodation for twenty- 
eight passengers, Pains have been taken to reduce noise 
as far as practicable. 

WHILST it is usual for those interested in railways to 
fail to see any advantages in canal transit, the trade carried 
by inland waterways is of no mean amount. It reaches 
11 million tons a year, of which the Aire and Calder, and 
the Birmingham, each carries between 2 and 3 million 
tons, Traffic by railway-owned canals, despite that it 
is not encouraged, amounts te 1} million tons a year. 
It is, therefore, gratifying to learn that, as a result of 
conversations during the passage of the Road and Rail 
‘Traffic Bill through Committee, an agreement for co-ordina- 
tion and co-operation between the railway companies and 
the Canal Association has been concluded. 

THE opening paragraph of our Annual Article “ British 
Railways in 1932” in Tae Enoineer of January 13th 
last dealt with the work being done by the London, 
Midland and Scottish Railway on the Southend line. 
Mention was, for instance, made of the increased accom- 
modation being provided at Laindon, of the replacement 
of the existing Leigh-on-Sea station by a more convenient 
one at Hadleigh, and of the additional station at Chalkwell, 
which is between Leigh-on-Sea and Westcliff. It is now 
officially announced that the last-named work is to be 
opened on September 11th, and will be known as Chalkwell 
Bay Station. The new station at Laindon is, it is hoped, 
to be opened by the end of the year, and that at Hadleigh 
approaches completion. 

Durine the year ended March 31st, 1932, 8 passengers 
and 16 servants were killed in train accidents on the 
railways of India; the corresponding figures for 1930-31 
were 12 and 25. In “movement” accidents, 201 servants 
were killed as compared with 282. The number of acci- 
dents of all kinds reported was 20,319, as against 22,301 
in 1930-31. The ag anhagpege of these were: Running 
over cattle, 8790; fai of couplings and draw-gear, 
3575 ; derailments, other than of passenger trains, 3295 ; 
failure of engines owing to faulty material, workmanship, 
and operation arising from the working of the running 
staff, 1825; failures of engines owing to faulty material 
and workmanship in the mechanical department, 577. 
Some of the other items were, the figures for 1930-31 
being given in brackets: Broken rails, 306 (415); derail- 
ments of passenger trains, 294 (369); passenger train 
collisions, 65 (80); goods train collisions, 165 (222); 
train wrecking or attempted train wrecking, 154 (145) ; 
failures of axles, 86 (90) ; and of tites and wheels, 17 (27). 

THE serious disaster at Ais Gill, on the Midland Railway, 
of which to-morrow, September 2nd, will be the twentieth 
anniversary, aroused general concern, mainly because of 
its likeness to the collision of December 24th, 1910—less 
than three years previously—at Hawes Junction, only two 
miles away. In the Ais Gill digaster, as in that at Hawes 
Junction, there was a serious loss of life—sixteen passen- 
gers were killed—and fire broke out in the wrecked vehicles. 
Both live coal from the engine of the second train and gas 
escaping from the train-lighting cylinders contributed 
to that. What still remains of interest is the cause of the 
driver of the second by ge over-running his signals 
so that the train entered Mallerstang-Ais Gill section, 
which was occupied by the first express, the engine of 
which had come to a stand owing to want of steam owing 
to bad coal. Driver Caudle, of the second train, whilst 
running between Kirkby Stephen and Mallerstang, 
left the footplate on the near side to oil the left driving 
auxiliary box. He then went round the smoke-box to 
the off side, oiled the corresponding box and returned to 
the footplate. Whilst so he passed Mallerstang 
distant, of which he got the impression that it was at 
“clear.” On reaching the footplate he found his fireman 
—not his usual mate—having trouble with the right-hand 
injector, and whilst pre-occupied with the water feed, 
he passed the home and starting signals. But whilst 
Caudle made that admission, our own impression always 
has been that. he saw the home signal, which the signalman 
had lowered when the train was approaching, and having, 

as he thought, seen the distant “ off,” he assumed, with 
the home at ‘ clear,” that the signals were in his favour. 
What encourages us in this opinion is that Caudle 
only served a small proportion of his sentence for ‘‘ man- 
slaughter’; he returned to the Midland Railway ds a 


Notes and Memoranda. 


A SWEDISH engineer has invented a paste for welding 
and soldering aluminium at comparatively moderate 
temperatures. Tests carried out on joints welded by the 
new method are said to have shown a remarkable power 
of resistance: “fhe use of any metal in the welding process 
is unnecessary, since the paste itself forms an alloy with 
the aluminium. The method, it is claimed, can also be 
used for welding together copper and aluminium and 
even thin aluminium thread or foil. 

For the same-sized piece, sodium conducts heat and 
electricity about 37 per cent. as well as does copper. 
Weight for weight, it is more than three times as good an 
electrical conductor as copper, and much better than 
aluminium. Cost for cost, it is cheaper as an electric con- 
ductor than is either copper or aluminium. In a few 
permanent installations, says Little’s Industrial Bulletin, 
such as those made by the Dow Company in 1931, where 
very large currents are to be carried, metallic sodium cast 
into large iron pipes may prove to be the cheapest con- 
ductor for the work in hand. 

In a paper read before the Edison Electric Institute, 
Chicage, recently, Mr. 8S. M. Dean discussed methods of 
obtaining maximum reliability in a distribution system 
dependent upon a single feed. He advocated (1) the use of 
an unearthed neutral with a proper earth detector signal 
system, to permit of operation until the location and repair 
of the fault ; (2) ring primary lines ; and (3) banked trans- 
formers connected in parallel and fused to 300 per cent. of 
rating on both primary and secondary sides, . cost of 
such a system, it was explained, was little more than 
that of the ordinary radial system. 

ACCORDING to the general report of the reeent Sectional 
Meeting of the World Power Conference, about 10,000 
welding sets are now in use in Germany, requiring a ton of 
elect per set and consuming upwards of 50 million 
kilowatt-hours per annum. The trend towards higher 
speeds has been assisted by the development of automatic 
welding heads, and the same tendency calls for the use of 
thick electrodes and heavier currents. It has been found 
that a careful choice of covering material enables the 
requisite mechanical strength and durability to be obtained 
on A.C. circuits with cheap coated electrodes, the produc- 
tion of which is encouraged by the change-over of distri- 
bution networks. 

We hear that the 20,000-kW 33-36-kV Parsons turbo- 
generator set built for Cape Town was put into service in 
the first week in July and owing to the shortage of plant 
in the station it has had to be kept running practically 
from the start. By July 18th it had been on the line con- 
tinuously for a week, carrying a load of about 12,000 kW. 
During this time the station was subjected to two bad 
short circuits, one of them heavy to open 
a@ 33-kV breaker rated at 250,000 kVA: The machine 
stood up perfectly to both the faults. On another occasion 
the only other machine on the line lost its excitation and 
threw the whole of the load on the Parsons E.H.T. set, 
which developed between 23,000 and 24,000 kW for twenty 
minutes until another machine could be put into service. 


Tue heating of electrolytically deposited .chromium 
coatings to a high temperature to induce their diffusion 
into the metal is not successful in practice, as before the 
requisite temperature is reached the coating commences 
to peel. Even high heat-resisting coatings cannot with- 
stand temperatures above 800 deg., at which point no 
diffusion takes place. Porosity and the peeling of deposited 
coatings are thus not eliminated by modern electrolytic 
methods. According to a new patent of the I. G. Farben- 
industrie, says the Iron and Coal Trades Review, the 
adhesion of chromium coatings may be considerably 
improved by using an intermediate deposit of nickel or 
cobalt between the chromium and the base metal, and 
subsequently heating the coated product in a neutral 
atmosphere at a temperature at which the intermediate 
layer does not melt, but the coatings are given an oppor- 
tunity for reciprocal diffusion, 

LNcongEL alloy, a product of the International Nickel 
Company, has recently revealed unexpectedly spring 
properties at elevated temperatures, says the Iron Age. 
This alloy is produced by adding to nickel sufficient 
chromium to give surface stainlessness without decreasing 
the malleability or workability of the material. It has a 
composition of 80 per cent. nickel, 14 per cent. chromium, 
and 6 per cent. iron. Excellent resistance to tarnishing 
and staining, freedom from weld decay resulting from 
carbide precipitation, and resistance to pitting penetra- 
tion in the presence of brine solutions, are some of the 
advantages claimed. With a fibre stress approximating 
65,000 Ib. per square inch Inconel springs are said to 
retain their load-carrying capacity up to 700 deg. Fah., 
whereas bronze springs lose many spring properties at 
about 250 deg. Fah., carbon springs at 350 deg. 
Fah., and chrome-vanadium alloy springs at 400 deg. 
Fah. In addition, Inconel, it is stated, has excellent 
resistance to purely oxidising atmospheres at tempera- 
tures as high as 2000 deg. Fah., and is free from inter- 
granular deterioration in the higher temperature ranges. 
. WHEN refrigerators are considered in terms of load, 
states a writer in the Electrician, they represent to the 
supply authority quite a useful proposition. With reason- 
able operation the consumption might well exceed the 
lighting load in the average household, so that the supply 
undertakings are as anxious to add to the number installed 
as the manufacturers. Price is the impediment as things 
stand at present. To allow the average consumer to put 
down about half the cost and pay off the remainder on 
instalment—for otherwise the’ duration of payments may 
become excessive—is certainly an inducement. Yet the 
fact remains that the prospective or actual purchaser is 
probably regarding the installation as a luxury. It is the 
duty of the electrical industry as a whole to dispel this 

tion by inculeating the idea that it is as much a necessity 
properly to preserve food as it is to cook it. This will not 
be generally accomplished until drastic reductions are 
e in prices. Those now prevailing do not even 
encourage builders to incorporate an electric refrigerator 
as part of the permanent household fixtures, for as they 
stand they would represent an appreciable percentage of 








driver, and, later, died in that company’s service. 


most rentals, instead of a small fraction. 











Miscellanea. 





THE sloop ‘‘ Goncalves Zarco” has left the yard of 
Hawthorn, Leslie and Co., Ltd., for service in the Portu- 
guese Colonies. 


Dorie 1932 authorised gas undertakings sold 
286,988,000,000 cubic feet of gas to some 9,773,015 con- 
sumers in Great Britain. 

A NEw air service has been inaugurated 
London and Plymouth with intermediate 
Southampton and Portsmouth. 


Accorpinc to The Times, two Ford motor vans. using 
producer gas generated from wood charcoal instead of 
petrol have left this country for a demonstration tour in 
the Far East. 


A NEw Post Office submarine telephone cable was laid 
between Southsea and Nettlestone Point, Isle of Wight, 
on August 16th. This cable, with a land line to Ryde, will 
afford telephone communication between London and 
Ryde to be carried out on zero loss. 


Accorpine to figures recently published there are 
60,000 miles of regular air routes in Europe. The world 
total is 200,000 miles. Of the 60,000 miles of European 
air routes 2000 miles are operated by British lines. The 
British Empire totals nearly 20,000 miles. 


Mrnine work is proceeding at full speed in the territory 
of the Balachtinsky gold-bearing region of Western 
Siberia. Mines will soon be ready for exploitation. A 
town for the workmen, consisting of 500 flats, and an 
electricity station, are under construction. 


Tue Leipzig Fair authorities announce that, in connec- 
tion with the Autumn Fair, they have secured special 
concessions whereby on the German State Railways every 
foreign visitor to the Fair, who is in possession of the official 
Fair Card, will be entitled to a reduction of 33} per cent. 
in the usual fare for the direct journey from the German 
frontier to Leipzig, for the return journey, and for any 
four desired journeys elsewhere within Germany. 


Ow1ne to the increasing use of the Air Mail services 
the Post Office is erecting nine new air mail pillar-boxes 
in the suburbs and outer regions of London. Air mail 
boxes up to the present have been confined to the Central 
London area and the larger provincial towns. The first 
of these boxes is now in use at Croydon. One at Richmond 
is now under construction, and others are to be built at 
Watford, Wembley, Harrow, Kingston-on-Thames, 
Bromley (Kent), Ilford, and Sutton. 


AccorDInG to British Russian Gazette and Trade Outlook, 
the first three Soviet icebreakers of the “ Sedoff” type 
will be built at the Marti’s Shipbuilding Yards in Lenin- 
grad. Each icebreaker will be of 3700 tons displacement, 
the capacity of engines 2,400 H.P. The order was placed 
by the Hydrographic Department, and the icebreakers 
will be used for polar expeditions. The scientific cabins 
on board the icebreakers will be equipped with all the 
newest appliances and instruments. 


Tue brigade of the Moscow Branch of the Sctientific 
Research Institute of Water Transport has constructed, 
under the superintendence of Engineer Shchekin, a 
radio beacon with a revolving frame. Soviet engineers 
worked out all plans and specifications, and all parts of 
the beacon were constructed in Soviet workshops. The 
radio beacon has @ radius of 175 kiloms., and its messages 
can be picked up by any ship equipped with the simplest 
wireless apparatus and a stop watch. An experimental 
radio beacon is now set up in Khersones, near Sevastopol, 
Crimea, for practical testing purposes. Two of these 
radio beacons would be sufficient for the requirements 
of all ships in the Caspian Sea. 

Memsers of the Executive Committee of the South 
Wales Back-to-Coal movement are to be called together 
during September for the express purpose of considering 
another approach by way of deputation, possibly accom- 
panied by experts, to the new Board of Admiralty. In 
a circular which has been sent out, it is stated that the 
sub-committee, after careful consideration, are inclined 
to the view that the time has arrived when the movement 
should consider sending another deputation to the 
Admiralty, if only to ensure that-no new international 
agreements are accepted, which, by rigidly fixing the 
tonnage of individual vessels, would tend to force this 
country again to employ foreign oil for the propulsion 
of future British ships. 

Buiackpoou’s illuminations, which will be put into 
operation on the night of September 16th, will comprise 
over 250,000 coloured lamps. There will be 20 miles of 
light lines to festoon the carriageway and the promenade, 
the piers, the open-air baths, and the pleasure beach. 
Amongst the additions to the scheme this year will be 
the four seasons, represented in animated lighting on 
the cliffs, additional searchlight displays, forty fluted 
pylons flood-lighted from the base, extending round 
Princess Parade, and an electric water fountain and two 
water cascades illuminated with multi-coloured lights in 
the northern sunken gardens at Princess Parade. The 
Town Hall lighting scheme alone will cost £1500. The 
display will continue for five weeks. 


ANOTHER new bridge across the Hudson River, between 
Troy and Menands, N.Y., was formally opened to traffic 
last month. The span is similar in almost every detail 
to that of the bridge which now crosses the Hudson at 
Albany, N.Y., and which was opened last winter. Both 
bridges are of the vertical lift type with movable spans 
341ft. long, weighing 2700 tons each. As far as is known, 
these spans are the heaviest of their kind. The span on 
the Troy-Menands bridge is raised and lewered by two 
250 H.P., 410 r.p.m. shunt-wound motors. Control 
gear for the bridge is situated in a switch-house mounted 
above the centre of the movable span, where the operator 
has an unobstructed view of both bridge and river. As 
a safety precaution, the entire system is interlocked, so 
that the span cannot be raised until the gates at both 
ends are in position and the traffic signals for motorists 
have automatically turned red. The electrical equipment 
for the bridge was designed and built by the General 
Electric Company of New York. 
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LONDON PASSENGER TRANSPORT BOARD 


AND ELECTRIFICATION. 


It is very unusual for railway companies quickly 
to accept, and, stranger still, for them to show any 
enthusiasm -for, any legislation proposed by the 
State that affects their interests. Hence the atti- 
tude taken by the main line companies towards 
the proposals for their inclusion, in any way, in 
the London Passenger Transport Scheme might 
almost arouse suspicion. Amongst these proposals 
was one that their receipts from suburban traffic 
should be pooled, and another that the new Board 
should have a voice in the provision and working of 
passenger trains and passenger facilities, whilst 
among other items were details dealing with the 
leasing and working of lines. For the railways to 
surrender any part of their rights in these directions 
was hardly to be expected. Yet when the pro- 
posals came before Parliament last year, they were 
welcomed by the companies. Sir Josiah Stamp, 
for instance, told the London, Midland and Scottish 
shareholders on February 26th that “some such 
central authority as this Bill sets up, with which the 
railways can enter into firm arrangements, is 
vitally essential to us and to the public interests.’ 
Three days earlier, at the Southern annual meeting, 
Mr. Gerald Loder observed that “‘ it would be very 
unfortunate if a Bill of such importance, and which 
in its main principles is now so satisfactory from 
the point of view of co-ordination of London traffic, 
did not become law.” As originally drafted by 
Mr. Herbert Morrison, the proposals for the sub- 
urban traffic of the main line railways did not meet 
with the companies’ approval. Their objections 
were, however, later removed by the setting up of a 
standing joint committee of eight members, four 
of whom were to be appointed by the four trunk 
lines. Other remarks made on the same occasion 
by Sir Josiah Stamp and Mr. Loder explain the 
reason for the companies’ approval of the London 
Passenger Transport Bill. Sir Josiah said: “‘ No 
economic propositions for expenditure of capital 
for the provision of new electric suburban services 
can possibly be undertaken on your behalf if, in 
the absence of some regulating principle, our 
expenditure is undermined by irresponsible "bus 
competition or rival tube extensions.” Mr. 


Loder’s view was that the Bill ‘‘ would certainly go 
a long way to safeguard our interests and would 


ensure our obtaining a satisfactory return from the 
large sums of money we have spent in electrifying 
the lines in the suburban area.’’ We must, how- 
ever, go to the London and North- Eastern 
annual meeting of the present year to find an 
expression of Mr. Whitelaw’s views. On March 3rd 
last he said: ‘‘ In order to secure the passing of 
this Bill the main line companies have had to 
undertake certain responsibilities and give certain 
guarantees, but we are satisfied that it is only by 
the adoption of the scheme of this Bill that the 
question of the London suburban traffic can be 
settled.”’ 

The interest taken by the railways in the 
London Passenger Transport Act is, we suggest, 
to be found in other reasons than the hoped-for 
security against ‘irresponsible ‘bus competition 
or rival tube extensions.” They hope, we 
venture to say, for assistance in schemes 
for the electrification of some of their lines 
in the London area. As one illustration we 
may refer to the answer given to a question 
addressed to the Minister of Transport on 
November 9th last. He replied that the London 
and North-Eastern officers had informed him that 
they had schemes of London suburban electrifica- 
tion under consideration and that, in the event of 
the London Passenger Transport Bill becoming 
law, they would be prepared to submit proposals 
to the standing joint committee which the Bill 
proposed to set up. The residential areas of the 
former Great Northern and Great Eastern railways 
have, it is generally admitted, long been entitled 
to electrical services; in fact, the London and 
North-Eastern Railway was prepared, in 1930, to 
convert the Great Northern lines, without any other 
assistance than that given by the Development 
Act, provided that the Bill for the extension of the 
Piccadilly tube to Cockfosters was rejected. The 
London, Midland and Scottish would, no doubt, 
also welcome assistance for electrification schemes 
centred on Broad-street, and for the completion 
beyond Upminster of the line to Southend ; and the 
Great Western for the line between Paddington 
and Southall or Windsor. The Southern must have 
nearly completed all its London area, but steam- 
operated trains have still to run to and from 
Addison-road because of the need to convert the 
West London Extension, which is a line jointly 
owned with the G.W. and the L.M.S. There are 
other considerations than financial that enter into 
the question of the conversion of some of these 
lines and which will furnish the joint standing 
committee with some difficult problems for solution. 
There are, for instance, both operating and engi- 
neering problems arising out of the fact that the 
L. and N.E.R. works passenger trains to and from 
Moorgate on what we will still call the Metropolitan; 
so does the L.M.S. Both companies run over the 
Widened Lines of the Metropolitan from their 
respective junctions with that railway at King’s 
Cross ; moreover, the eastbound of the Widened 
Lines is fitted with conductor rails for the Metro- 
politan’s own trains. All three companies are 
thus concerned in the details to be decided upon 
as to the electrification of the L. and N.E.R. sub- 
urban area. There is, again, an enormous exchange 
of goods traffic between the two northern com- 
panies and the Southern over the Widened Lines 
as between King’s Cross and Aldersgate and 
through Holborn Viaduct. This, at present, is 
mostly worked by the former companies’ loco- 
motives to and from the exchange sidings at 
Hither Green and provision must be made for that 
to be done throughout by electric locomotives 
provided with adapters to suit the third rail on 
the Southern. But it is in finance that the main 
difficulties will present themselves. It is obvious 
that the L. and N.E.R., with the scheme men- 
tioned in the House of Commons on November 
9th, was not waiting for the formation of the 
London Passenger Transport Board in order to 
ward off omnibus competition, nor to arrange the 
necessary technical details with its neighbours. It 
is clear that the railway company was waiting to 
get the scheme financed by the greater resources 
and credit of the Board. If such a scheme covered 
no more than the electrification of the lines in the 
suburban area the case would be fairly simple. 
It is, however, easy to visualise such electrification 
carrying with it improvements that would benefit 
the working of main line trains and thus extending 
its influence outside the suburban zone. Is the 
Board to pay for these ; if not, on what basis is 
the owning company’s share of the expense, and of 
the consequent benefits, to be arrived at? Or, 
possibly, the scheme, when it reaches the joint 
standing committee of representatives of the Board 
and of the companies, may be considered by the 





former to be insufficient for the conditions that 








are to be met, or, may be, of too ambitious a 


character. Who, in such case, is to determine the 
plan ? 

It is to be feared that many advocates of elec- 
trification, especially non-railway men, have been 
carried away by the success that has attended the 
conversion on the Southern Railway. In many 
respects that line stands alone. As recorded in our 
Seven-day Journal on May 26th last, Sir Herbert 
Walker, speaking at the annual dinner of the 
British Electrical and Allied Manufacturers’ Asso- 
ciation, gave some very gratifying figures as to the 
financial results of that change. Sir Herbert was, 
however, careful to add that the figures he had 
given referred only to the Southern Railway and 
that it must not be assumed that equal results 
could be obtained from the electrification of rail- 
ways in other parts of the country or even in 
London. The Southern Railway was a property 
which lent itself eminently to electrification. It 
had a much more uniform load throughout the 
day than any other system he knew of. Being a 
“ passenger line,’’ the company had been able to 
devote the whole use of its railway to passenger 
traffic during the greater part of the day and had 
not had to spend large sums on widening. He did 
not know any other system in the country to which 
that applied. These conclusions, we hasten 
to add, were not intended to raise a doubt as to the 
wisdom of the conversion of suburban lines to 
electric traction, but only to give a word of warning 
that the results eisewhere would probably be less 
remunerative than those on the Southern. The 
electrification of suburban lines is essential not 
only to the retention, but the winning back of 
passenger traffic. Those disiderata are sure to follow 
from a more frequent and faster train service, 
better rolling stock, and the absence of smoke in 
the numerous tunnels. The companies gain also 
from the quicker turn-round of the trains and 
indirectly from the automatic signalling which is 
an essential to a more frequent train service. 


Electrie Traction on Canals. 


THE complete stoppage of traffic on the northern 
canals in France, which ended last Sunday, 
revealed the danger of carrying through schemes 
of electrification without making sure that 
their successful working would not he com- 
promised by the development of competitive forms 
of motive power. Bargemen depending on electric 
traction interrupted all traffic because the faster 
motor barges could navigate the canals without 
time restrictions, while electric haulage was limited 
to eight hours a day. They required the canal 
companies to close the locks to motor barges when 
the supply of current ceased. Failing to get satis- 
faction, the strikers extended their operations over 
the whole waterway system, down to where the 
river Oise joins the Seine, by blocking the canals 
and river with barrages of barges reinforced by 
chains. 

The situation is a serious one for the future of the 
canals, which obviously can only develop traffic 
by accelerating and cheapening transport. When 
the French State included canal improvements in 
the programme of national equipment the situation 
of the inland waterways was precarious, the naviga- 
tion companies complaining that they were suffer- 
ing from railway competition, while the railway 
companies protested against preferential treatment 
which, they said, the State was meting out to the 
canals. The work of deepening and widening 
canals, constructing new navigations, and creating 
a complete system of inland waterways for boats 
of bigger tonnage through the whole of the indus- 
trial districts, across the north and east of France 
from the Rhine to Dunkirk and down to Paris, 
was undertaken ten years ago, and was accom- 
panied by a scheme of electrification initiated by 
the State and carried out under its control. This 
enterprise was a necessary part of the plans for 
developing the port of Paris, where a vast pro- 
gramme of work is in hand for enlarging and 
equipping the basins at Pantin as a terminal port 
of the northern canal system and the creation of an 
extensive port in the plain of Gennevilliers which 
will deal with the traffic by the Seine from Rouen. 
The electrification scheme was strongly criticised 
on the ground, mainly, of cost. It appeared 
hardly possible that the capital devoted to such a 
vast equipment could bring an adequate return. 
Little was said about the competition of motor 
barges. At that time the small number of barges 
driven by paraffin engines did not constitute a 
serious danger to the electrical equipment scheme, 
though barge owners: themselves were not all 
favourable to it, and Chambers of Commerce 
cautioned the State against any action which might 
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make the use of electric haulage compulsory. When 
barges with solid oil injection engines began to 
arrive from Holland and Belgium and demon- 
strated their greater speed, ease of handling, and 
independence of an outside power supply the value 
of the electrical equipment began to decline. Ata 
congress held recently at Strasbourg it was stated 
that in 1921 motor barges were responsible for only 
3-6 per cent. of the total traffic; in 1931 their 
participation had risen to 24-6 per cent. In the 
same period the tonnage carried by motor barges 
increased from 315,531 tons to 7,115,571 tons. 
Again, a motor barge will cover the distance of 
226 miles, with sixty-four locks, between Jeumont 
and Paris in from ten to twelve days, while an 
electrically hauled barge takes from sixteen to 
eighteen days. Finally, the cost of carriage by 
motor barge was said to be 13-5 per cent. less than 
by electrically hauled boats. In these circum- 
stances it is obvious that companies controlling 
the electrified canals, including the Office National 
de Navigation, which is a State organisation, are 
confronted with a serious problem. If it were 
possible for them to give satisfaction to the strikers 
only by closing the locks when the electrical supply 
ceases for the day they would shut the door to all 
further progress in the way of acceleration and 
economy, which are essential to the future of the 
canals when the railway companies themselves 
are doing all they can to deal competitively with 
loads at present carried over the waterways. More 
than one half of the motor barges on the northern 
canals are Belgian and Dutch, but French owners 
of barges are employing solid oil injection engines 
on an increasingly large scale, because they are 
free to navigate as they please and can continue 
to do so when they leave the electrified network 
of canals. 

The strike of bargemen depending upon elec- 





trical haulage was directly the outcome of a decline 
of freights during a time of industrial depression 
which the men believe is accentuated by the com- 
petition of motor barges, and they hope to remove 
this disability by placing self-propelled boats under 
the same restrictions as their own. They have 
already obtained satisfaction by the suppression 
of the rule giving precedence to fast single barges 
when passing through locks, but their claim to close 
the locks to motor barges at the end of the eight 
hours’ supply of current cannot be conceded, 
because the law recognises the same freedom of 
traffic on the inland waterways as on the road. Nor 
is it possible to extend the hours of electrical 
power supply, which is controlled by the State, and 
the State can allow no infraction of the law govern- 
ing the eight hours’ working day. Owners of motor 
barges are no more subjected to these restrictions 
than are owners of lorries on the road. With the 
development of road transport and the increasing 
facilities which the railways provide for dealing 
with heavy traffic the inland waterways can only 
flourish by offering customers competitive advan- 
tages. They are not indispensable, as is shown by 
the way in which traffic is transferred to the road 
and the rail when the canals are frozen. Electrifica- 
tion was intended primarily to suppress animal 
traction, but a dependence on electrical haulage 
has limited the economic advantage of water- 
borne traffic at a time when the motor barge is 
carrying goods more quickly and more cheaply 
and competition is becoming keener on the road 
and rail. The present canal crisis reveals the 
superiority of the motor barge, and it is perhaps 
not too much to expect that eventually most of 
the traffic will be carried on self-propelled boats, 
despite the Minister of Public Works’ promise to 
the strikers to improve and extend the system of 
electrical haulage. 
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The Professions. By A. M. Carr-SaunpDErRs and P. 
A. Witson. Oxford: At the Clarendon Press. 
1933. Price 25s. 

Ly these days when what might be called a working- 
class obsession prevails, it is refreshing to open a book 
which is concerned only with the affairs of professional 
men. “ Much study,” say the authors in the opening 
words of their Preface, “has been devoted to trade 
unions ; the history of the trade union movement 
as a whole, and of many individual unions has been 
written, while the social and economic problems have 
received considerable attention. Professional asso- 
ciations, on the other hand, have been almost entirely 
neglected ; there has been no study of the historical 
development of professional association, or of the 
social, economic, and ethical problems involved. 
This is all the more astonishing inasmuch as the 
greater skill and responsibility of professional men 
as compared with members of trade unions renders 
their association far more interesting and important.” 
The purpose of the volume is to fill the vacuum 
referred to in this quotation, to present a survey 
of professional associations in many fields of human 
endeavour, and “to direct attention to the services 
which the professions can render and to the organisa- 
tion under which their services can best be 
performed.” 

We need not concern ourselves greatly with Part I. 
of the volume. It gives a brief history of associations 
in the professions of Law, Medicine, the Press, the 
Civil Service, Physics, Chemistry, Engineering, and 
so on. But before we leave it a word must 
be said about one sentence in the chapter devoted 
to the engineering professional associations. ‘‘ These 
bodies,” say the authors, “have all sought to 
embank themselves against the common herd by 
building up a graded or hierarchical system of 
membership and winning for members of each grade 
a prestige which will have money value.” There 
is no engineer who is proud of his Institution and 
familiar with its aspirations who will not tesent the 
implication behind the words. If there is one thing 
upon which the engineering institutions insist more 
strongly than another it is that they have no kinship 
with trade unionism, and that the spread of knowledge 
by the mutual exchange of information and opinions 
is the primary function for which they were formed. 
The question of “‘money value” does not enter 
into the considerations of the institutions, and the 
statement that they have “ sought to embank them- 
selves against the common herd,” with its suggestion 
of class consciousness, is very regrettable. Happily, 
in no other place, as far as we have been able to 
discover, do the authors do such grave injustice 
to professional institutions, and we trust sincerely 
that the offending sentence was meant to have a 
strictly limited application, and that the tone of it 








does not reflect indeed the true attitude of the authors 
towards professional engineering institutions. 

In Part II., Professions before and since the 
Industrial Revolution, the Rise and Aims of Pro- 
fessional Associations, the Intervention of the 
State and Professional Training and the Testing 
of Professional Competence are discussed. It will 
come as a surprise to many readers to learn that the 
origin of professional associations can be traced back 
to the eleventh century, ‘‘ when a great movement 
towards association began to sweep like a wave over 
the cities of Europe.’’ Although it is probable that 
some of these associations resembled gilds rather 
than the learned societies of to-day, and may, there- 
fore, have come within the purview of contemporary 
engineering, it would be arrogance to claim that 
the history of the engineering profession goes back to 
the Conqueror. Later, “the professions,” as they 
came to be called—the Church, the Law, and Medicine 
—separated out from all the others, and by the begin- 
ning of the eighteenth century these were the only 
money-making vocations to which “gentlemen” 
might devote themselves. This condition prevailed 
until the end of the eighteenth century, when, accord- 
ing to our authors, who are, perhaps, a little addicted 
to the use of the hyperbole, “ the floodgates opened. 
New vocations arose and filled the ears of the public 
with demands for places alongside the ancient pro- 
fessions.”” For this new condition engineers are 
held responsible. They made large-scale industrial 
organisation possible, and the organisations created 
a need for accountants, secretaries, bankers, brokers, 
and insurance agents, all of whom formed loosely 
knit professional bodies if not actual associations. 
The authors say that towards the end of the century 
—the eighteenth—civil engineers formed dining 
clubs and thus originated a new wave of professional 
associations. This suggests rather an inversion of the 
facts; it puts dining in the first place, whereas, 
in fact, the dinner was an incident arising from the 
fact that the meetings were held in local inns or 
taverns. In most cases the original intention was 
serious conversation and debate. It is, however, of 
some interest to reflect that the annual dinners which 
are held by many professional associations are a 
survival of the times when the members met in 
taverns. We may recall that for the first two years 
of its existence the Institution of Civil Engineers 
held its meetings in coffee-houses—Kendal’s and 
Gilham’s—and that it was not till 1820 that it 
hired accommodation, which it shared with the 
Phrenological Society under the understanding that 
that Society provided its own table cloth, in the 
Adelphi. The reference to a table cloth may indicate 
that even at that time refreshments were taken at 
the meetings—of which our Institution teas are a 
pleasant survival. 





In their review of the rise of the professional 
examination for competence the authors, noting that 
the Institution of Civil Engineers did not hold an 
examination until 1897, and the Institution of 
Mechanical Engineers until 1912, reach the inference 
“that up to these dates they held that a complete 
training could be obtained through pupilage.” That 
inference is certainly not justified. Long before 
1897 and still longer before 1912 technical education 
had advanced to a high position, and the value 
of it was fully appreciated by the engineering pro- 
fession. As early as 1838 there was a class of graduates 
of the Institution of Civil Engineers. Graduates 
were ‘persons who are pursuing a course of study, 
or employment in order to qualify themselves for 
following the profession of a Civil Engineer,”” We 
have italicised the significant words. As early as 
1841 the number of students in the classes for civil 
engineering at Universities and Academies was 
so great that Mr. James Walker asked in his 
presidential address of that year to the “Civils,” 


“Will the country find employment for all 
these,’ and replied that he doubted it. In 
1866, Sir John Fowler, President, mentioned, 


amongst the qualifications of a civil engineering 
student, ‘‘ Special education as a preparation for 
technical knowledge,” and ‘technical knowledge.” 
These well-known facts show that many years before 
the examinations were established the value of scien- 
tific and technical education was appreciated. Hence 
the examinations were not established because the 
Institutions had departed from an old practice, but 
because they wished to use their own tests of the 
competence of candidates and to admit, in some 
cases, those who had no opportunity to sit for 
examinations at teaching institutions, or were unable 
to pass scholastic examinations, The institutions’ 
examinations provide a direct and simple means of 
testing the candidates’ fitness, but to this day a 
candidate cannot get far in the institutions on the 
results of examination alone. He must also have 
secured experience before he can enter the rank of 
Associate Member, and still greater experience 
before full membership is open to him. The 
necessity of a sound education in science and 
technology becomes more pronounced year by year, 
and it is not difficult to foresee the time when the 
Institutions will no longer need to hold their own 
examinations, all the younger applicants having 
secured approved degrees at the Universities ani 
Colleges. Yet we anticipate and hope that the great 
Institutions will always keep their doors open to men 
who have won a position by merit, but without 
collegiate education. : 

In Part III. the authors return to the discussion 
of Education, but mainly in connection with registered 
professions like Medicine and Law. The discussion 
is of interest, but since engineers can practise at their 
pleasure without being members of a recognised 
association, it falls outside our scope. If, however, 
the time comes when engineering is a registered 
profession, the authors’ inquiry into necessary 
reforms and their proposal that the Privy Council 
should be invested with control over registered 
associations, will call for consideration. 

Apart. from a few appendices and an index, the 
volume concludes with a discussion on Professionalism 
and the Society of the Future. It is, pethaps, rather 
unnecessarily laboured, but we are glad to observe 
that, on the whole, the authors see a bright future 
for professional associations. It is, indeed, difficult 
to imagine a modern world without them. For, 
on the one hand, they provide the necessary means 
for testing proficiency and protecting the public 
against dangerous errors, and on the other they 
present facilities for the exchange of informa- 
tion and opinion that are not available by any 
alternative method. Those attached to the eng!- 
neering profession do not yet perform the first-named 
functions, but the public services they render 
by their discussions and publications, by the main- 
tenance of admirable libraries, by the advice which 
they are able to give on matters of general interest- 
education, for example—and by their research work, 
make them irreplaceable units in the affairs of 
the world. 
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Whirling of a Shaft 


with Skew Stiffness. 


By DAVID ROBERTSON, D.Sc., M.LE.E. 


No. 


ITT. 


(Concluded from page 181, August 25th). 


9. EXPERIMENTAL MODEL. 


‘'N order to verify the theoretical deductions, a 
model was constructed consisting of a shaft }in. 
diameter and 36{in. long, carrying at its centre an 
ebonite dise 2}in. diameter and }in. thick. The mass 
of the disc is 64 grammes and that of the shaft 
203 grammes. The general arrangement is shown 
diagrammatically in Fig. 11. 

Except for short lengths at the ends and at the 
centre, opposite faces of the shaft were cut away to 
form parallel flats jin. apart. Neglecting the effect 
of the parts left circular, the value of ?/w,? calculated 
from these dimensions is 0-24, 

A long flexible shaft was chosen for the model in 
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white card in front of that. The distance of the card 
from the glass was adjusted until its image in the 
glass lay in the same plane as the image of the disc 
in the mirror. 
- Two lines were drawn on the card at right angles 
to one another, and circles of }in. and lin. radius 
with their common centre at the intersection of the 
lines. The card was set so that the image of this 
centre fell on the image of the observation spot, as 
seen stroboscopically with the shaft running at a 
low speed. 

The direction of the deflection could then be noted 
relatively to the axes on the card, and its amount 









estimated to about the nearest 0-05in. with the help 
of the circles. Although the shaft could be deflected 
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FiG. 11—EXPERIMENTAL MODEL 


order to get deflections which were large enough to be 
easily seen and roughly measured without any 
elaborate magnifying apparatus. 

The model runs in brass bearings, having a clear 
span of 35-2in., and carried by stout angle iron 
pedestals upon a steel frame securely fixed to concrete 
foundations. No perceptible vibration of the bearings 
occurred whilst the model was running. 

The shaft is located endwise by two light helical 
springs compressed between brass collars fixed to 
the shaft and brass washers running ‘against the 
inboard ends of the bearings. 

The actual bearing surfaces were abnormally short 
(about 0-10in.) so as to avoid changes of the critical 
speed as the shaft runs out, which had been previously 
found with long bearings on another model with 
circular shaft. These changes were caused by the 
constraint which the bearings give to the direction of 
the ends of the shaft, as soon as the inclination of the 
ends due to the deflection becomes great enough to 
take up the bearing clearance. 

The model is driven by a 5 H.P. motor in line with 
it, through an excentric pin projecting from a chuck 
on the end of the motor shaft into a slot in a brass 
flange on the end of the shaft of the model. To 
prevent chattering, the pin is held against the driven 
side of the slot by a light spring. 

The model is a very small load for the motor, but 
earlier tests on the other model showed that it is 
impossible to hold a steady speed with a fractional 
H.P. motor, as originally employed, because of the 
variation of the frictional load as the shaft runs out. 
Moreover, this particular machine was already pro- 
vided with means of conveniently varying the speed 
over a very wide range by applying different voltages 
to its armature and field circuits, and has rough and 
fine regulators for very close adjustment of its field 
current. 

The chuck on the motor shaft carries a cardboard 
dise with a slot, through which light from an electric 
projection lantern can be thrown on the ebonite 
disc. By using a right-angle prism attachment on 
the objective, the beam of light can be thrown in the 
required direction without the motor getting in the 
way of the lantern. 

The actual centre of the shaft is, of course, invisible, 
and the shaft itself is rather large for conveniently 
indicating the extent of the deflections. But all 
points on the disc have identical motions relative to 
axes rotating with the shaft, and thus any point on 
the dise can be chosen as the reference point for 
stroboscopic observation at shaft frequency. <A 
small white spot was therefore made on the disc, 
14,in. from its centre. 

In order to get a fixed background against which 
the motion of the spot could be observed, the disc 
was not viewed directly, but in a mirror placed behind 
the shaft at 45° to it. A plate of clear glass was 





placed in front of the shaft, and parallel to it, and a 





ance to have a second stroboscopic illumination simul- 
taneously available, obtained from a second lantern 
through the shutter of an electrically maintained 
vibrator. 
different from the shaft speed, or some multiple of 
that speed, this second illumination shows the motion 
during the revolution at a reduced speed. The vibrator 
used gave a flash frequency of about 742 per minute, 
and it also served as a standard of speed. 


as a beam, the driving pin was removed and the speed 
of the motor adjusted until the motion of the shaft, 


lin. without damage, in the particular experiments 
referred to below the guard came into action at about 
0-8in. 

When the general steady illumination was suffi- 
ciently reduced, a stroboscopic view of the spot was 
obtained once per revolution, and any movement 
relative to the rotating axes could be observed from 
revolution to revolution. Motion occurring during 
the revolution is not visible. For this reason, strobo- 
scopic pictures may be very deceptive and must be 
interpreted with great care. 

In such interpretation it is of considerable assist- 


viewed stroboscopically after being pulled aside and 
released, appeared as a slow return to the centre 
without oscillations. This was done separately for 
vibrations in the two principal planes and gave 598 
cycles per minute for vibrations across the flats and 
789 for vibrations in the plane of the flats. These 
figures give :—o,=698 r.p.m.; y=348 r.p.m.; and 
7?/a@,2=0- 245, as against the calculated 0-24. 

The model was balanced statically with great care 
by the method described in the article already 
mentioned (12). When balanced with equal care, the 
other model with the circular shaft would run at its 
critical speed with only a very small whirl. 


10. Runnine Tests on MODEL. 


The results of a running test with the flatted shaft 
are given in Fig. 12, upon which are also marked 
certain values deduced from a vibration test made 
just before the run with the model in running 
condition. 

The graph shows very clearly the gravitational 
whirl reaching its maximum at about 330 r.p.m.,° 
and the main whirl with an unstable range between 
about 600 and 800 r.p.m. These figures agree reason - 
ably well with the vibration test, especially when it 
is borne in mind that the theory has been worked 
out for a rotor with concentrated mass, whereas the 
model has 75 per cent. of its rotor mass distributed in 
the material of the shaft itself. 

To examine the rotation of the gravitational whirl, 

we employ stroboscopic illumination from the vibrator 
at 742 flashes per minute. At the speeds at which 
this whirl is noticeable, two images of the mark on 
the disc are seen, diametrically opposite to one 
another, and these rotate at a speed equal to the 
excess of the shaft speed over half the flash frequency. 
Only one image of the shaft appears, and it is seen to 
go round a circle in the same way, and at twice the 
rate, as the apparent rotation of the disc. These 
observations definitely show that the whirl is running 
at twice the shaft speed and in the same direction as 
the shaft rotation. 
If, instead of the vibrator, we use two diametrically 
opposite slits in the card on the motor, we get a 
double image of each mark on the disc, but only a 
single one of the shaft, and these images are now 
steady. This also shows that the whirl runs at twice 
the shaft speed, but not whether it is forwards or 
backwards. 

Close to resonance, the gravitational whirl falls 
back by nearly 180°, and thus approximately reverses 
its phase. During the test, it could quite easily be 
seen that the deflection at 340 r.p.m. was nearly 
opposite to that at 323 r.p.m., but the range of speed 
within which the reversal occurred was too narrow 
to permit observation of the details of the change. 
The phase reverses back again between the two 
whirls, and could be seen to move forward from 
400 to 595 r.p.m., with very little change of amplitude. 
In this region the main whirl, whose lag is still small, 
becomes more important than the small, and diminish- 





ing, gravitational whirl, whose lag is nearly 180°. 
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Fic. 12—RESULTS OF TEST RUN 


With the vibrator-flash frequency not too 


To determine the vibration frequency of the shaft, 








ON MODEL WITH FLATTED SHAFT 


In this particular test, no steady whirl was obtained 


above the critical range, because of growing transients 
due to elastic hysteresis, friction between the hub 
and the shaft and at the coupling pins, and to end- 
wise friction in the bearings, but in earlier tests with 
a different set-up the shaft ran quite steadily above 
840 r.p.m. The difference was probably due to a 
slight change of alignment, the frictional effects being 
very sensitive to such change. 


At 600 r.p.m. it was noticed that the transient 


did not rotate relatively to the shaft; if this speed 
be inserted in equation 7.06, together with the values 
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given for a, and y, it will be found that one of the 
roots of the equation is practically zero. 

The difference between the instability with skew 
stiffness and the behaviour at the critical speed with 
no skew stiffness is very marked. In the latter case, 
if the shaft be released from the centre it moves 
out quite gently to its position of equilibrium, which 
it approaches asymptotically. But with the former 
conditions, the shaft shoots out not only with increas- 
ing velocity, but with increasing acceleration ; 
the action is extremely violent and would wreck 
the shaft in a second or two if no guard were provided 
to limit the deflection. 

During the test it was observed that at a given 
speed within the unstable range the shaft shot out 
along a fixed line, but might go either way along that 
line. It was also noticed that the direction changed 
with the speed, but the importance of this was not 
recognised at the time, for that part of the theory 
which gives the direction of flying out had not then 
been worked out. 

At a later date, tests were therefore made to 
examine this point more closely, but another disc 
was employed as the first one was then in use on the 
round shaft, and it was not considered necessary 
to balance the rotor. A radial white line was drawn 
on the disc perpendicular to the flats to mark the 
direction of the axis of minimum stiffness. 

The double frequency flashes from two slits in 
the card were found better for this purpose than the 
shaft frequency ones, because the line joining the 
two images of the shaft showed the direction of move- 
ment, which could be compared with the axis of 
minimum stiffness, as given by the two images of 
the white line. 

The motion has to be observed during the very 
short interval before the shaft strikes the guard, 
because the shaft is afterwards carried backwards by 
the friction between it and the guard. 

Observation showed that the direction of shooting 
out is along the white line—that is, along the axis 
of minimum stiffness—at the lower limit of the 


unstable speed range, and that it gradually moves |’ 


backwards as the-speed is put up, until it reaches 
the axis of maximum stiffness at the upper limit. 
In repeated trials, the shaft would sometimes move 
one way and sometimes the other, but often showed 
a decided preference for one of them. 

All these results agree with the theory and show 
that the distributed inertia of the shaft does not 
materially affect the character of the results. 


ll. WorxK oF EARLIER WRITERS. 


Some aspects of what is here termed Skew Stiffness 
have already been dealt with by Féppl (c. 1909) (1), 
Prandtl (1918) (2), Stodola (c. 1926) (3), Rodgers 
(1922) (9), Chapman (1927) (10), and Soderberg 
(1931) (11), but none of these authors have taken 
account of friction. 

Féppl’s problem differs from ours in detail, but is 
identical with it in essentials. He considers a 
pendulum with a somewhat flexible rod hung from a 
horizontal axle carried on a frame which rotates 
about the mean centre line of the pendulum. In 
the plane perpendicular to the axle, the pendulum 
can swing under the control of gravity in the ordinary 
way, but deflections in the vertical plane containing 
the axle must bend the rod and we then have addi- 
tional restoring forces due to its elasticity. 

From the equations of motion relative ‘to axes 
rotating with the frame, Féppl deduces that the 
vertical position of the pendulum is unstable when the 
rotation of the frame lies between certain limits 
corresponding to our unstable range. He does not 
work out the deflections at other speeds. 

Prandtl refers to the above work of Féppl, and 
gives the theory of the gravitational whirl with skew 
stifiness, supposing the rotor to be balanced and the 
motion to take place without friction. 

Stodola gives the theory of the existence of the 
unstable range, modifying Féppl’s theory to suit the 
case where the whole control, in both directions, is 
due to the elasticity of the shaft. 

In other papers (5), (6), Stodola has contended that, 
without skew stiffness, there is a direct gravitational 
action on a horizontal shaft which gives rise to reson- 
ance at a speed exceeding } w, by an amount depend- 
ing on the ratio of the excentricity to the radius 
of gyration of the rotor. The existence of this critical 
speed was denied at the time by Giimbel (7), (8). 

By resolving the weight into components along 
the rotating axes of reference, Stodola gets two 
harmonic forces and expects them to produce reson- 
ance at 4,, for these forces have then a frequency 
equal to the critical speed. So far as his verbal argu- 
ment goes, there is no obvious reason why the shaft 
need rotate at all. In fact, it appears that a hori- 
zontal shaft at rest in its bearings would be set into 
violent vibration if some one simply imagined that 
axes of co-ordinates inside it were rotating at the 
correct speed! The fallacy seems to lie in a tacit 
assumption that the plane of the natural vibrations 
of the shaft rotates along with the shaft, instead of 
remaining fixed in space, as experimental observation 
can easily show to be the case. 

On the other hand, Stodola’s mathematics includes 
the fluctuations of speed caused by the gravitational 
torque, on the assumption that the rotor has no 
friction and that it is entirely free from any con- 
nection to a load or driving motor. His result conse- 





quently gives a speed-fitictuation whirl which does 
actually reach resonance at $,, but even then it is 
very small. 

In an earlier publication (4), discussing an alleged 
critical speed at ,/v2, he advanced a similar 
argument, but showed that the deflection at resonance 
was quite small—in actual fact, his gravitation 
‘“‘ whirl ” is nothing but the static deflection expressed 
in terms of the rotating co-ordinates—and concludes : 
““Hence the movement would be the same as if 
gravity had been absent, but for the new abscissa 
axis which lies at the distance h beneath the old one. 
And there is no critical speed except the ordinary 
one.”” These remarks apply equally well to his own 
‘““new critical speed,’ if we exclude the speed 
fluctuations. 

Rodgers has given separate theories for the 
balanced and the unbalanced horizontal rotor having 
skew stiffness. His equations 37-38 for the balanced 
rotor are in substantial agreement with our whirls 
(after putting «=—0), the slight discrepancy being due 
to the approximations which he makes. 

But his solution for the unbalanced rotor, giving 
additional whirls with absolute rotations of w and 3 a, 
is quite wrong, having been derived from the erroneous 
assumption that the whole radius is affected periodic- 
ally by the skew stiffness, whereas that part of it 
arising from the main whirl is fixed relatively to the 
shaft and consequently experiences no such periodic 
influence. 

Chapman gives a qualitative explanation of the 
gravitational whirl with skew stiffness in the course 
of a discussion on a paper by Naylor which contains 
the results of experiments which did show resonance 
at half the critical speed. 

Soderberg employs a very difficult analytical 
method which only leads to a solution after several 
approximations ; he points out that his solution is 
invalid at }, because of these approximations and 
gives other equations for that speed ; actually these 
equations do not refer to steady equilibrium at all, 
but to a very special case of the transient. 


12. THE Equations or MOorTion. 


With rotating axes of reference having OX along 
the axis of maximum stiffness and OY 90° ahead of it, 
and taking the zero of time at the instant when OY 
is vertically upwards, the equations for the relative 
motion become 

€+2 a +(a,?+y?—w*?) e—-2Zawy—2o y= 

—g sin w t+(@,?+y?) az. 12.01 

Y+2ay+(o,2—y?—o*)y+2 2or+2 a¢= 

-g COS w t+(@,?—y?) ay 12.02 
where @z, ay are the components of the excentricity 
along the two axes. 

Taken in order, the forces represented on the left 
of the equation are :—The inertia force opposing the 
relative acceleration, the friction opposing the relative 
velocity, the direct and skew elastic forces opposing 
the deflection from the centre, the centrifugal force, 
the friction opposing the rotation of the axes, and the 
Coriolis foree. On the right they are :—The weight, 
and the direct and skew elastic forces pulling the c.g. 
out towards the neutral point when it is forcibly 
held at the centre of rotation. 

As the algebraic solution of these equations is 
somewhat lengthy, we need only say that it consists of 
the sum of the following whirls, each expressed in 
terms of co-ordinates rotating along with the shaft :— 


Fig. 5.—The gravitational whirls py and py with 
relative rotations of + w, and the static deflection 
h’ with relative rotation —w. 

Fig. 6.—The main whirl r with zero relative 
rotation. : 

Fig. 9.—The transient whirls 97;, 9m, 2 2, Pb 
whose relative rotations are --@s, and + d,. 


If we omit the friction, the weight and the excen- 
tricity, we get Féppl’s equations transformed to meet 
our case ; omit the friction and the excentricity and 
we get Prandtl’s ; or leave out the friction and the 
weight and we have Stodola’s. 
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Aeronautical Research.* 


In April last Sir Richard Glazebrook retired from the 
chairmanship of the Committee which he had held since 
its establishment in 1920. Previously he had been Chair- 
man of the Advisory Committee for Aeronautics since its 
formation in 1909, under the presidency of the late Lord 
Rayleigh. Sir Richard has thus been responsible for 
advising the Government on aeronautical research for a 
continuous period of twenty-four years, during which 
aeronautics has grown from primitive beginnings into an 
important world industry. That we can justly claim in 
this country to be in the forefront of this advance is due 
in no small measure to Sir Richard Glazebrook. He had 
the vision to see the scientific organisation that was 
needed ; the power to persuade others; and the energy 
and ability to get things done. As a result we now have 
an organisation in this country second to none in the 
strength of its links from the Laboratory to the finished 
product. There is no need for us to dwell upon his great 
services to science and the State in this and other direc- 
tions ; it is enough to say that we part with the greatest 
regret from one who has presided over us with such dis- 
tinction and who has helped and encouraged us in so many 
ways. The good wishes of all his colleagues, past and 
present, go with him in his retirement. 

Last year we referred to the attainment of the world’s 
speed record, which was established by the S.6.B. seaplane 
after winning the final contest for the Schneider Trophy. 
The past year has been no less notable in that two other 
important world records have come to Great Britain 
the height record won by the flight of Captain C. Uwins 
to 43,975ft. on a Vickers Vespa fitted with a Bristol air- 
cooled engine, and the long-distance non-stop record 
attained by the Fairey long-range monoplane, when 
Squadron Leader O. R. Gayford and Flight-Lieut. G. FE. 
Nicholetts flew a distance of 5309 miles from England to 
Walvis Bay, South Africa. 

For the attainment of high speeds and long distances it 
is essential that every effort should be made to reduce air 
resistance as far as possible ; long-distance flying demands 
in addition the greatest economy in fuel consumption. 
The preparation for these record flights has consequently 
entailed much research, the results of which are of direct 
application to the design and operation of civil aircraft. 
Height records, on the other hand, are not so dependent 
on minimum resistance or fuel consumption, but mtroduce 
a number of other special problems. We consider it 
unlikely that present height records will be substantially 
increased without considerable advances in the design 
of aircraft, a matter which we considered last year and on 
which, we are glad to say, a number of investigations are 
in progress. 

Equipment.—Progress has been made this year in the 
provision of further equipment for aerodynamic research. 
The main structural members of the new 24ft. open-jet 
wind tunnel, which is needed for experiments on full-scale 
engines and fuselages, have been erected at the Royal 
Aircraft Establishment, and the tunnel is likely to be 
completed by April, 1934. A new high-speed wind tunnel 
has been built at the National Physical Laboratory to 
replace an obsolete tunnel, and approval has been given for 
a second tunnel of this type to be erected in the same build- 
ing. These tunnels will provide jets of air 9ft. by 7ft. in 
cross section which will flow at speeds up to 140 m.p.h. 
Modifications have also been made to the R.A.E. 5it. 
open-jet tunnel so as to reach a speed of 210 m.p.h. 

A number of technical problems have been overcome in 
the operations of the compressed air tunnel at the N.P.L. 
The balance, which has been designed on novel lines by 
Mr. E. F. Relf, is working satisfactorily. The accuracy of 
the balance is such that aerodynamic forces of }Ib. to 
1000 Ib. can be measured to | per cent. 

The R.A.E. seaplane testing tank has been completed, 
and preliminary experiments on models to ascertain the 
effect of the walls and the depth of the tank are in hand. 
One of the first problems to be thoroughly investigated will 
be porpoising—a particular form of instability when 
taking off or alighting on the water—which is found with 
many seaplanes that have been constructed in this country 
and abroad. The apparatus and model for this work are 
ready for experiment. Another tank of large dimensions 
but slower speed, built at the N.P.L. for commercial pur- 
poses, will, it is hoped, be available for some comparative 
tests on larger models. 


AERODYNAMICS. 


Flutter and Buffeting of Aeroplanes.—Researches on. the 
flutter of the wings and tail units of aeroplanes have been 
in progress throughout the year, and have provided infor- 
mation which we hope will be of considerable practicable 
value to designers. The general causes of this phenomenon 
are now well understood, but many difficulties arise in 
practice in the strict application of preventive measures 
to particular designs. As the general level of speed of 
aeroplanes rises it becomes more important to overcome 
these difficulties and therefore a good deal of further 
detailed work will be necessary. There can be no doubt 
that this is one of the most important factors affecting the 
safety of flight. The results of investigations have already 
enabled us to lay down definite rules for the mass balancing 
of ailerons and rudders. 

Theoretical and experimental work has also been under- 


; “* From the Report for the year 1932-33 of the Aeronautical 
Research Committee. 
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taken at the N.P.L. on the flutter of airscrews, and a 
further programme of work on this subject, in co-operation 
with the R.A.E., has been agreed. We expect that the 
type of flutter involving combined torsion and bending has 
been successfully covered by the investigations already 
made. There is, however, need for further research on 
other aspects of the subject. 

Buffeting, as is now well known, is a term given to a 
violent movement of the tail structure of a machine caused 
by eddies from the wing. Its importance was first realised 
during the inquiry into the. accident at Meopham, and 
experimental investigations were put in hand. During 
the year the disturbed flow in the wakes of different wing 
sections has been examined and the results have been com- 
pared with earlier work. It has been shown that small 
excrescences on the wing, especially on the upper surface, 
inay induce severe buffeting. 

Spinning of Aeroplanes.—Knowledge of the spinning of 
aeroplanes is considerably more definite than it was a few 
years ago, and has been hel by experiments in the 
vertical wind tunnel at the R.A.E. and by the analytical 
and wind tunnel work at the N.P.L. New dangers have 
arisen and we have accordingly had to reconsider certain 
aspects of the spinning problem. 

During the year full use has been made of the vertical 
wind tunnel at the R.A.E. An outcome of this line of 
inquiry is the discovery that the slots: of slotted wings 
may cause difficulties in a flat spin. A ‘‘ family ”’ of model 
aircraft has been chosen for tests in this tunnel, in which 
the effect of varying one property at a time will be investi- 
gated. In the first series of experiments the wing position 
and arrangement will be varied for monoplanes and 
biplanes, using a standard body and tail. Concurrently 
with this investigation a systematic research on the effect 
of different shapes of body and tail will be begun in the 
horizontal tunnels at the N.P.L. Some of these body-fin 
combinations will afterwards form the basis of tests in the 
vertical spinning tunnel, using standard wings and different 
tail arrangements. 

Stability and Control at and above Stall.—-It is reported 
by pilots that some unslotted aeroplanes are more satis- 
factory than others in respect of stability and control at 
angles in the neighbourhood of the stall. The reasons for 
the reported differences are not altogether clear, and we 
consider that there is still need for both full-scale and 
model experiments to determine on the one hand the 
nature of the differences in behaviour which give rise to 
these diverse reports, and on the other hand the particular 
features of the aeroplanes to which the differences are due. 
Research on these matters is proceeding, but has not yet 
advanced far enough for a general report to be issued. 

Performance.—The development of means for visualising 
the air flow past models erected in wind tunnels and past 
the surfaces of aeroplanes in flight will be of considerable 
interest to designers of aircraft. We have therefore 
encouraged experiments in this direction. In 1928, 
Flight-Lieut. J. A. G. Haslam, working under Professor 
Bb. M. Jones at Cambridge University, successfully deve- 
loped a method whereby wool tufts were attached to the 
surface of an aeroplane’s wing and their behaviour was 
watched during flight. When the air flow is steady the 
tufts lie along the wing surface, but when it is turbulen, 
they either wave violently about or even point forwardst 
thus showing the regions where the flow near the wing 
surface is reversed. Professor Jones and Flight-Lieut. 
Haslam have continued the work and have published 
during the past year a further report describing a 
study of air flow over the wings and tail during stalled 
flight and spinning. These and other methods of rendering 
air fiow visible in a wind tunnel have been the subject of 
experiments at the R.A.E. and N.P.L., and a recent report 
by the R.A.E. suggests that tufts provide most information 
and are simplest and quickest to use. We wish to take the 
opportunity of directing the attention of designers to 
these simple methods. This investigation is being further 
developed both by the R.A.E. and by Professor Jones, 
with whom the Cambridge University Air Squadron at 
Duxford Aerodrome is co-operating. 

Airscrews.—A great deal of research on airscrews having 
high tip speeds has been carried out in recent years at the 
R.A.E. When the tip speed approaches the velocity of 
sound the efficiency usually decreases, and we consider 
that sufficient evidence has now been accumulated regard- 
ing the magnitude of this effect, for an account of the whole 
subject is to be prepared. Owing to the limitations 
imposed by tunnel speed, tests have hitherto been made 
only with fine pitch airscrews, but now that the high-speed 
tunnel at the R.A.E. is available the work is to be extended 
by tests on higher pitch airscrews. A report will shortly 
be published summarising the work so far carried out. 
Attention has been drawn to the desirability of limiting 
the thickness of the blade section at the tip, but it would 
appear that an important objection to the thin section is 
its small maximum lift coefficient. 

With improved performance airscrews are now being 
used with higher pitch /diameter ratios, especially on racing 
aeroplanes and high-speed aircraft for the Royal Air 
Force. A research on this subject has been commenced at 
the N.P.L. in order to obtain data on airscrews whose 
pitch/diameter ratio extends up to a value of 2-5. 

Landing and Take-off Characteristics of Aircraft-—We 
have been interested in a question raised by the Society of 
British Aircraft Constructors as to why some aircraft 
appear to float a considerable distance just clear of the 
ground before touching, while others seem to alight in a 
very much shorter distance after flattening out. After a 
discussion the conclusion was reached that there is nothing 
in these differences of behaviour which cannot be explained 
by existing theory and from a knowledge of the aero- 
dynamic characteristics of the machine. The whole 
question of safe and easy landing requires, however, 
further attention, and we are considering proposals for a 
comprehensive investigation. 

The Director of Scientific Research, Air Ministry, has 
communicated a report by an Air Force Officer on his 
experiences during the R.A.F. South African flight, 1931, 
which indicated that, in certain circumstances, a heavily 
loaded aeroplane, although able to take off, experienced 
difficulty in climbing from a few feet above the ground to a 
height of 200-300ft. Above this height the rate of climb 
became normal again. In discussion Dr. Simapson referred 
to the very rapid fall of temperature with height in 
Ismailia, and the Committee has asked for a number of 
experimental flights to be made through this unstable 


atmosphere to determine whether it has any marked effect 
on performance. 

Autogiros.—We welcomed an opportunity last year to 
see at Farnborough an early flight trial of the new experi- 
mental wingless autogiro developed by Sefior de la Cierva. 
This machine is a great advance on previous designs ; the 
control is now independent of forward speed, with the result 
that both the vertical descent and take-off are greatly 
improved and a more powerful control on the ground is 
provided. The longitudinal and lateral control are effected 
entirely by operating the axis of the rotor, which is tilted 
fore and aft or sideways. Recently the Committee has 
had an opportunity to discuss developments with Sefior 
de la Cierva. 

We are keeping in touch with the progress of the new 
autogiro (of the wingless type) that is being built to Air 
Ministry order, and are examining certain problems of its 
stability and control. 

Fluid Motion.—Examination of the details of turbulent 
flow—by the ultramicroscope, by smoke (titanium tetra- 
chloride), and by photographing the shadows thrown by 
heated air—has been continued at the N.P.L. during the 
year, and light has been thrown on several questions which 
had formerly been in doubt. 

Many theoretical papers have been received during the 
year, both from official and from independent sources. 
The problems considered have included the transmission 
of heat from hot bodies to fluid streaming past them, the 
flow of viscous and inviscid fluids past obstacles of various 
shapes, the stability of certain types of fluid motion, and 
the flow past aerofoils at speeds above that of sound. 


ENGINES. 


It was pointed out in last year’s report that the pro- 
duction of still lighter petrol engines now depended mainly 
on improvements in detail, but that much remained to be 
done in promoting fuel economy, especially under cruising 
conditions. Following the development at the R.A.E. of a 
device for the automatic control of fuel-air mixtures, 
recent investigations have provided results of outstanding 
interest. It has been shown that it is possible to reduce 
fuel consumption at the reduced power required for craising 
to a figure very substantially below anything attained in 
flight hitherto. This work is being actively pursued with a 
view to the reproduction in flight of results obtained on 
the test bed. Successful development along these lines 
should be of considerable interest to civil air transport. 

Research on heavily supercharged single-cylinder units 
has been continued. In the case of petrol engines it has 
been shown that the indicated power increases practically 
proportionally to the degree of supercharge up to initial 
pressures as high as three times the normal pressure. It 
has been found, however, that whereas at ordinary pres- 
sures it is possible to get satisfactory combustion of 
weak mixtures of petrol and air, the effect of supercharging 
is to narrow the practical range of mixture strength. 
Apart, therefore, from the loss of economy to be expected 
in a supercharged engine by reason of the necessary 
lowering of compression ratio, and from having to drive 
its own supercharger, it appears that definite limitations 
to the degree of supercharging in practice may be imposed 
by difficulties of combustion rather than by mechanical 
considerations. 

When compression-ignition engines are supercharged 
the indicated power does not increase in proportion with 
the initial pressure. Theoretical investigations indicate 
that this difficulty is not likely to be overcome by improve- 
ments in design, and therefore that the production of light 
compression-ignition engines will not be facilitated by 
heavy supercharging. A moderate degree of supercharging 
has, however, many advantages. As we stated in last 
year’s report, we consider that the development of the 
two-stroke compression-ignition engine holds out the 
greatest promise of success in the production of a satis- 
factory power unit sufficiently light to compete with the 
petrol engine. 

At present, research is proceeding at the works of Messrs. 
Ricardo and Co. upon a sleeve valve unit, and we are 
informed that there is a likelihood of the construction in 
this country of an alternative type of two-stroke engine in 
which two pistons are employed per cylinder. At the 
same time development is p normally on various 
types of four-stroke engine, and with these valuable 
practical experience is being accumulated. 

ion.—In our last report we referred to the setting 
up of a panel of the Engine Sub-Committee to study 
problems of lubrication of aircraft engines. This panel 
has now made a general survey of the present position, 
and has issued a preliminary report. An extensive series 
of investigations has been started, including a study of 
the oxidation of lubricating oils and of the methods by 
which oxidation can be re 3; experiments on these 
lines are being made both in the laboratory and in the 
engine. A search for suitable gum solvents is in progress 
with a view to the early removal of the gummy deposits 
from the pistons if their formation cannot be prevented. 

The stability of oils tends to decrease with increase of 
viscosity, and the extent to which it is possible in practice 
to use low viscosity oils is being determined by engine 
tests. Lowering the viscosity tends to increase the oil 
consumption, i.¢., the passage of oil past the piston, and 
the panel is putting in hand experiments to determine 
the nature of the action of the piston rings in promoting 
the passage of oil past the piston. 

The problem before the panel is complicated, and some 
time is likely to elapse before their final report is issued. 

Engine Power at Heights.—The problem of the variation 
of engine power with height has been under investigation 
for many years. So far as the unsupercharged engine is 
concerned, the reduction factor proposed has varied from 
one dependent solely on density to one dependent solely 
on pressure 
The early Martlesham Heath experiments on the power 
law for the supercharged engine appeared to indicate a 
density basis for fully supercharged engines and a pressure 
basis for moderately supercharged engines. A recent re- 
investigation has not confirmed the previous results for 
supercharged engines nor the disparity between moderately 
and fully supercharged types, but the results agree with 
the conclusion adopted some years ago by the N.A.C.A. for 
normally aspirated engines, namely, that the power varies 
as the square root of the product of pressure and density. 








It must be remembered that this is an approximate rule 
and does not necessarily apply to a particular engine. 





Fuels.—During the year we have reviewed the present 
position of the supply of volatile fuels for aircraft engines. 
Clearly the most suitable fuel is that which has the highest 
possible content of available energy per unit weight, and 
which can be used with the highest thermal efficiency that 
mechanical considerations allow; but practice demands 
the use of fuels which are readily available all over the 
world at a reasonable cost. The idea still seems prevalent 
in some quarters that there may some day be brought into 
use a liquid fuel with a substantially higher content of 
available energy of combustion per unit weight than the 
hydrocarbon fuels now available. This we may say 
definitely is unlikely. On the other hand, available hydro- 
carbon fuels are not at present used with the efficiency 
that should be possible ; it is the fuel that sets a limit to 
the achievements of designers of petrol engines. .The use 
of dopes, such as tetra-ethyl lead, goes far to remove this 
difficulty, but introduces other difficulties in practice : 
these are gradually yielding to continuous investigation in 
this and other countries. It is not, however, out of the 
question that a synthetic fuel may be produced which, 
though it may have no greater or even less available 
energy per unit weight than petrol, may yet have properties 
which permit of a higher thermal efficiency in practice. 
We shall explore any such possibility. 

Flame Traps.—During recent years a satisfactory form 
of flame trap has been developed at the R.A.E. to prevent 
back-fires from the engine sending flames down the induc 
tion pi ‘These flame traps are made of thin sheet 
metal which divides the pipe into a large number of 
passages sufficiently small to cool and damp out any flame 
travelling along the pipe. The traps have stood up to long 
periods of artificial back-firing under test bench conditions, 
and have also been flown for a number of hours in the air 
without any sign of failure. In view of these successful 
tests the Accidents Sub-Committee has amended its recom- 
mendation, made some years ago, that, on account of the 
risk of fire, air intakes should preferably be placed outside 
the fuselage of an aeroplane ; it now suggests that with a 
satisfactory flame trap the intakes may safely be placed 
inside the fuselage. There are clearly other advantages 
resulting from the adoption of internal air intakes, for 
example, the absence of choking in snow or sand storms, 
and it has been noted that general carburation is improved, 
with the result of smoother.running of the engine, when a 
flame trap is fitted. 

STRUCTURES. 

Thin Sheet Metal.—In view of the use of thin metal 
sheet for construction work on aircraft, the types of failure 
of panels of sheet metal are being investigated. The 
Bristol Aeroplane Company, Ltd., has collaborated in the 
work of designing and testing a large cylindrical test 
specimen. Special specimens have also been prepared and 
tested at the R.A.E. to supplement and extend the work 
of this company. 

The main object of the work at the N.P.L. is the develop- 
ment of reliable theoretical methods for the determination 
of the strength of structures built up from thin sheet 
metal. In the first instance some experiments are being 
made on the collapse (as distinct from the buckling) of 
rectangular thin sheets, of which all four edges are clamped, 
under compression parallel to one pair of opposite edges. 
Similar tests on rectangular thin sheets of which all four 
edges are simply supported have been carried out in 
America; the purpose of the N.P.L. tests is to determine 
whether the approximate theoretical analysis that has 
been applied with some success to the results of the 
American work can be adapted to the more practicable 
case of the panel with all four edges clamped. As a resuit 
of these tests it is hoped to determine the critical strain 
that such panels will support without collapse, and it is 
considered that if the stiffeners are then designed to support 
the same critical strain without buckling, the behaviour 
of the stiffened construction will be determinable. 

Torsion of Metal Tubes.—The strength of steel tubes in 
torsion has been investigated by Professor Andrew 
Robertson and Mr. Newport, of Bristol University. Tests 
were carried out on drawn mild steel tubes and on solid 
drawn. tubes. 

By their mode of failure the tubes can be divided into 
three classes, namely, thick tubes that first yield and then 
fail by shearing; thin tubes that fail by elastic instability, 
their strength depending upon the elastic properties and 
not upon the strength properties of the material; and 
tubes of intermediate thickness that first sustain the shear 
yield stress of the material, and afterwards collapse by 
the formation of wrinkles in the walls of the tube at 
stresses which vary with the ratio of the thickness to 
the diameter. It was found that the stress at which yield- 
ing occurred was not independent of this ratio. This work 
has produced results of considerable interest to aircraft 
constructors. 

Up to the present time no satisfactory theoretical 
analysis of the stability of thin-walled tubes in torsion has 
been published. The problem has been considered by 
Japanese and German workers ; but since their analyses 
are based on the theory of thin shells, whieh is open to 
objection as applied to the problem of a tube in torsion, 
the results must be regarded as inconclusive. This view 
is supported by the fact that the results of the two analyses 
do not agree either with each other or with the results of 
the tests carried out by Professor Robertson and Mr. 


Newport. The development of a satisfactory theory is 
therefore thought to be a matter of considerable 
importance. 


Aeroplane Spars.—Considerable progress has been made 
with a lengthy series of tests on seven aeroplane spars 
kindly supplied by aircraft firms, to discover whether 
existing methods of test for strength and stiffness are 
satisfactory, and how they can be correlated with tests 
on the strip material from which the spars are constructed 
and for which various new types of tests are being devised 
and tried out. It has been proposed that the present 
tests be replaced by tests (a) on a short length of spar under 
slightly excentric end load, (6) on a longer length of 
specimen to determine the variation of the elastic con- 
stants, and (c) to destruction on the test piece used in (0). 
These proposals are being borne in mind, but the Structure 
Sub-Committee is not at the present time in a position to 
recommend any change. 


ACCIDENTS. 








The Accidents Investigation Sub-Committee is investi- 
gating a series of accidents involving structural failures 
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A COLD SAWING AND A DUPLEX MILLING MACHINE 












in the air of the Puss-Moth. It is not yet in a position to 


issue @ report. 


MATERIALS. 


Fatigue.—The influence of the atmosphere upon the 
fatigue strength of metals has been investigated at the 
N.P.L. Comparative tests on the fatigue of representative 
aircraft materials were made in air, with and without a 
coating of lanoline grease, and in vacuo. As a further 
investigation of this effect tests under alternating direct 
stresses were carried out on more uniform research 
materials; these showed that, when tested under very 
low pressures in the absence of air, the fatigue strength of 
a mild steel was increased by 5 per cent., of annealed 
brass by, 26 per cent., and of annealed copper by 13 per 
cent. Similar tests made in air on specimens coated with 
lanoline showed that the effect of the coating was not 
protective, the fatigue strengths being slightly lower in 
tests on uncoated specimens. The very considerable 
increase in resistance to fatigue exhibited in the tests in 
vacuo make it apparent that, in normal tests in air, atmos- 
pheric corrosion may play an important part; but it is 
not yet decided whether this corrosion is to be attributed 
entirely to the oxygen or whether water vapour, acting 
either independently or as a catalytic agent, is essential 
to the process. 

Welded Joints.—We have considered some problems of 
weldizig brought to our attention by the Society of British 
Aircraft Constructors and makers of aluminium alloys. 
Although sound welds in heat-treated alloys can now be 
made without difficulty, the material in the immediate 
neighbourhood of the weld necessarily loses the properties 
due to heat treatment, and to restore its full strength 
subsequent heat treatment and cold work, or, in some cases, 
cold work alone, would be required. In the case of air- 
craft structures neither of these operations would as a rule 
be practicable after welding, and therefore the use of 
welding commonly involves considerable reduction of the 
strength of high-tensile alloys. 

We are taking steps to collect available information on 
this subject from aircraft constructors and elsewhere in 
order to decide whether any scientific investigations would 
be helpful. 

Magnesium Alloys.—Several papers have been received 
from the R.A.E. on methods of protection of magnesium 
alloys against corrosion. 

ATMOSPHERIC TURBULENCE. 

In order to record the intensity of the accelerations to 
which aircraft are exposed when flying in bumpy weather, 
a number of flights have been made from Farnborough of 
aeroplanes fitted with recording accelerometers. Flights 
have been made on four types of aircraft whenever gusty 
weather was expected; the results obtaimed are of con- 
siderable interest and value, and we wish to record our 
appreciation of the work carried out by the pilots, for the 
reccrds show that the conditions must frequently have been 
extremely unpleasant. The maximum accelerometer 
readings recorded normal to the flight path were 2-8 g. 
and —0-6 g. respectively. Although flights were made on 
every occasion of high winds, the year was unusually free 
from really bad weather, and it is felt that further observa- 
tions should be made during gales. Flights will, therefore, 
continue to be made at Farnborough when it is anticipated 
that the gradient wind will exceed 30 m.p.h., unless the 
conditions are such as to render flying dangerous, ¢.g., in 
the near neighbourhood of thunderclouds and line squalls. 

We think it important to collect statistical information 
by fitting accelerometers to aircraft, both service and civil, 
which are carrying out routine flights, in order to obtain 
records over long periods of time. It is considered that 
from such records valuable information will be obtained 
regarding the stresses likely to be imposed on aircraft 
structures by gusts. 

Noisx. 

A paper on the silencing of aircraft has been written 
by Dr. A. H. Davis in a form intended to be suitable for 
the use of aircraft designers. It gives figures for the loud- 
ness levels of various noises that occur in houses, in streets, 
and in different vehicles, and for the noise levels of air- 
screws, of exhausts and of engine clatter. Reference is 
made to the insulating value of various types of cabin 
wall, and to the importance of locating the power plant in 
some favourable position. Results of noise measurements 
made in various types of commercial air liner are pre- 
sented and analysed. A tentative table is given from 











which it is possible to assess the order of loudness of the 
noise in the cabin of a machine, provided the situation of 
the engine, of the exhaust and of the airscrew are known, 
in addition to data concerning the tip speed of the airscrew 
and the structure of the cabin walls. The analysis proves 
to be in general accord with the results of experiments 
which have been carried out on testing plant. This paper 
has been circulated to members of the aircraft industry. 

Interesting results have been obtained from experi- 
ments on exhaust silencers manufactured by Rolls Royce, 
Ltd. On the test bench the silencer was shown to be 
capable of reducing exhaust noise by a very large amount, 
but on the aeroplane the total noise level is not reduced 
by this amount, because after a certain reduction the air- 
screw noise predominates. Different types of engine 
cowling had no effect on the noise levels, so that engine 
clatter was not in this instance of importance. The con- 
clusion reached is that unless airscrew noise can be sub- 
stantially reduced it is not of importance to proceed to 
extreme limits in silencing the engine exhaust. 








Mooring Winches for Floating 
Crane. 


Some interesting auxiliaries have been recently supplied 
to the “‘ Scarborough,” a vessel belonging to the Founda- 
tion Marine, Ltd., Montreal, Canada, by Clarke, Chapman 
and Co., Ltd., of Gateshead-on-Tyne. The equipment 
includes two 8-ton winches, similar to that illustrated in 
the accompanying engraving, designed for mooring a 








A Cold Sawing Machine and a 
Duplex Milling Machine. 


THE two machines illustrated by engravings at the 
head of this page were recently made by Clifton and 
Baird, Ltd., of Johnstone, Scotland. The first is a powerful 
cold metal sawing machine with a 40in. diameter Firth 
segmental saw. It is capable of dealing with work up 
to 14in. diameter, or 12}in. square, and with joists 24in. 
by 12in. As will be seen from the engraving a long, 
narrow guide is provided for the saddle, which is of the 
makers’ standard design. Hydraulic feed for the saddle 
has been adopted owing to the considerable advantages 
this type of motion has on ‘he class of machine under 
discussion. Gear pumps m::\ted inside the oil tank, 
together with the control valves, provide the necessary 
pressure, and the feeds available range from dead slow 
to 24in. per minute. The return motion has a constant 
speed of 10ft. per minute. A hand lever at the front of 
the machine controls the rate of feed. The drive to the 
saw itself is taken through a gear-box which gives four 
cutting speeds, ranging from 40ft. to 95ft. peripheral 
speed per minute. Double helical gears forged solid with 
the shaft form the final drive, the pinion shaft being 
driven through a worm and worm wheel mechanism. A 
ball-topped hand lever controls the work feed roller, which 
is hand-driven, and may be made to rotate in either 
direction, or remain stationary. Vee rope belts transmit 
the power from a 15 H.P. motor to the main driving pulley 
of the machine, within which there is a clutch. The 
arrangement is such that the machine may be stopped or 
started without interfering with the electrical controls 
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EIGHT-TON MOORING WINCH 


floating crane which is used for river work, such as the 
laying of large water pipes, stone blocks, &c. A speed of 
34ft. per minute under a load of 8 tons is obtained from 
the top layer of the barrel. The motor is of the makers’ 
marine W.T. type with a disc brake and a self-contained 
slipping clutch, and it develops 30 H.P. at 635 r.p.m., 
using D.C. current at 220/250 volts. One of the out- 
standing features of these winches is their ability to 
“ veer out ” the rope under load and at the same time main- 
tain the strain. This effect is obtained by means of special 
control gear. This arrangement is essential because of the 
necessity that the winches shall be able to pay out and haul 
in against the current of the river in order to alter the 
position of the crane to enable it to work progressively. 




















of the motor. As will be seen in the engraving, the 
various control levers and hand wheels are grouped 
conveniently together at the front of the machine. To 
give some idea of the capacity of the machine, we are 
informed by the makers that the time required to cut 
a 14in. diameter mild steel bar is six minutes. 

The duplex milling machine illustrated in the other 
engraving is intended for cleaning the sides of aluminium 
slabs before rolling. Both sides are milled in the 
one operation, and slabs up to 26in. by I4in. by 4in. can 
be dealt with. The two milling heads are each 16in. in 
diameter, and have sixteen high-speed steel tools of square 
section jin, by #in. Each spindle has a hand adjustment 
longitudinally of 2in, A screw mounted in the bed of 
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the machine gives the to-and-fro motion to the table 
upon which the aluminium slab is held in a clamp bracket. 
Three rates of feed, respectively 8in., 12in., and 18in. 
per minute, are obtainable from the gear-box, which 
also provides a quick-return motion. Like the saw above 
described, this machine is driven through Vee belts from 
an electric motor, Besides the duplex type illustrated, it 
is also made with a single head. 








Automatic Tipping Skip. 


‘Tue skip illustrated by the three engravings above and 
known to its makers as the ‘‘ Hoppit ’’ is manufactured by 
R. White and Sons, of Widnes. Those conversant with the 
products of this firm will see that it is a development of a 
tipping skip specially designed for use with the same firm’s 
aerial ropeway installations. The skip has a double 
hopper bottom closed by side doors, which are locked shut 











Fans and Flue Dust Collectors at 
Dunston. 


ALTHOUGE the new Dunston power station of the North- 
Kastern Electric Supply Company was described in our 
issues of February 10th and 17th of this year, the mech- 
anical draught and flue dust collector installations were 
only referred to in a general way, and the following notes 
just sent to us by the contractors for this equipment, 
Davidson and Co., Ltd., of Sirocco Engineering Works, 
Belfast, may prove of interest. The mechanical draught 
plant for the twelve boiler units consists of forty-eight 
“* Sirocco ” single inlet fans driven by three-phase squirrel- 
cage induction motors. In addition to these fans, the firm 
supplied eight secondary air fans, six ‘“ Aeroto ”’ engine- 
room ventilating fans, and seventy-two, ‘ Davidson ” 
patented centrifugal flue dust collectors. The induced 
and forced draught fans are split up into four sets for the 
stoker-fired boilers, the pulverised fuel-fired boilers, the 





stoker-fired boilers and reheaters, and the pulverised fuel- 





CENTRIFUGAL DUST COLLECTORS AT DUNSTON 


by acam mechanism. As soon, however, as the footplate, 
to be seen in the engravings hanging below the skip, 
touches the ground the pressure upon it disengages the cam 
fastenings, with the consequence that the doors open as 
shown in the second engraving and the material is deposited 
upon the ground without shock. In the last engraving 
the hopper doors are shown being set in the closed position 
again ready for the next load. Writing of this skip, 
the manufacturers say that it might be particularly 
useful for concrete work, as by its means material could 
readily be laid down without shock on previously laid 
concrete that was still soft. By a suitable re-arrangement 
this ‘‘ Hoppit *’ skip may be made to discharge its contents 
from a height. For this purpose a rope is fitted below, 


which, on being pulled, performs the same function as the 
footplate on the ordinary type and allows the doors to open 





and the contents to be discharged. 





fired boilers and reheaters. The working conditions of the 
fans are set forth in the tables below. 

Each fan is directly coupled to its motor through a 
Vulcan Sinclair variable-speed hydraulic coupling, the 
maximum fan speed being 708 r.p.m. Extreme sensitivity 
of control is made possible by the hydraulic coupling in 
which, as is well known, the relative speed between the 
driving and driven elements is governed by the amount of 
oil admitted to the interior. In the case of the induced 
draught fans the speed can be regulated automatically and 
is entirely governed by the degree of suction required in 
the combustion chambers, the suction being maintained 
constant irrespective of the evaporation of the boilers. 
For the two fans serving for each boiler there is a common 
oil tank for the couplings and both fans therefore run at 
the same speed, which can be varied as required, although 





Fan erosion, which has long been one of the power 
station engineer’s troubles, has been avoided by arranging 
the Davidson patented centrifugal dust collectors in 
parallel on the inlet side of the induced draught fans, so 
that all grit present in the gases is completely removed 
before they are handled by the fans. At only one other 
station, namely, Ironbridge, are the dust collectors 
arranged in this way, but there is little doubt that the 
scheme will be more widely adopted in the future. At 
Dunston there are three centrifugal collectors, as shown in 
the accompanying illustration, arranged in parallel for 
each induced draught fan. The basic principle involved 
is the use of a horizontal casing of volute shape through 
which the combustion gases pass and in which the dust 





Induced Draught Fans. 
Number of boilers and No. of | Total vol. S.W.G. 
method of firing. | fans. of gas pressure. 
handled. 
C. ft. /min. Inches. 
4, stoker fired .. .. .. .-| 8 326,000 11-5 
2, pulverised fuel fired .. .. 4 142,800 11-75 
4, stoker-fired reheater units .. 8 310,400 15 
2, pulverised fuel-fired reheater, 4 141,200 12-6 





Forced Draught Fans Situated on Roof of Boiler-house. 





No. of | Total vol. 





Number of boilers and 8.W.G. 
method of firing. | fans. | of air pressure. 
handied. | 
C. ft./min.| Inches. 
4, stoker G20@ 20° “OW s 212,0 5-3 
2, pulverised fuel fired .. .. 4 90,000 ll 
4, stoker-fired reheater units .. 8 203,200 5-3 
2, P.F. reheater units .. .. 4 86,800 11-9 


particles are continually urged outwards by centrifugal 
force and downwards by gravity, the equipment being 
devoid of moving parts, water sprays, and high-tension 
electrical apparatus. 

The chief advantage claimed for the scheme of grouping 
the collectors in parallel is that the maximum efficiency 
of dust separation is continuously maintained under all 
conditions of station operation. With the exception of 
minor differences in the design of the inlets of the dust 
collectors for the pulverised fuel and mechanical stoker- 
fired sets, all the collectors are identical. To enable the 
waste products of the boiler equipment, i.e., the ash and 
clinker from the furnaces and the dust which has been 
separated from the gas, to be dealt with at one central 
point a powerful suction equipment has been installed. 








CATALOGUES. 


Burter Macsitne Toot Company, Ltd., Halifax.—Cuta- 
logue No. 4, describing puncher type slotters from 10in. to 48in. 
stroke. 


McLrop anp McLxop, Ltd., 329, High Holborn, W.C.1.— 
Several illustrated sheets of the various types of counters 
supplied by the firm 
Pseter Brorxernoop, Ltd., Peterborough.Publication 
R.S. 33, describing the Brotherhood-Ricardo four-cycle high- 
speed heavy-oil engine. 

Sturtevant ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4.—Publication No. 1820, dealing in some 
detail with rotary dryers. 

JamEs ARCHDALE AND Co.; Ltd., Ledsam-street, Birmingham 
—Third edition of a brochure on machine tools for the produc- 
tion of automobile components. 

Horxrinsons, Ltd., Huddersfield —The firm’s 534-page 
neral catalogue of boiler mountings, valves and miscellaneous 
fittings and list No. 3201 of steam traps. 

Gwynnes Pumps, Ltd., Hammersmith, W.6.—A brochure 
entitled ‘* Centrifugal Pumps: A Technical Consideration of 








if necessary each fan can be operated independently. 


their Design and Application,” and a leaflet on trailer fire pumps. 
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Motor Cylinder 


Re-Boring Bar. 


> 


Ww a view to providing means of boring motor 
car cylinders with little difficulty and to securing a 
high finish, a new tool with a single tungsten carbide 
cutter has been introduced by Mansions Motor Company, 
Ltd., of Vandon-street, Caxton-street, Westminster, 
S.W.1. It will re-bore cylinders between 2-15in. and 
4-5in. diameter, and 12in. long to well within 0-0005in. 
as regards roundness, parallelism, and diameter. 

The tool consists of an accurately ground and lapped 
spindle mounted, in a housing attached to a base plate, 
as shown in Figs. 1] and 2, great rigidity being given to 
the spindle by the bearings, which are 12in. apart. 

As the diameters of the top and bottom halves of the 
spindle are 2}in. and 2in. respectively, there is a space 
between the casing and spindle corresponding to the 
difference. Oil supplied to the space is put under a pressure 
of 20 1b. per square inch by the weight of the spindle 
and motor, and special precautions are taken to prevent 
the oil leaking at the bearings, both when the spindle is 
running and when it is stationary. A hydraulic feed is 
provided for the cutter by allowing the oil gradually 
to escape back into the oil container to be seen at the side 
ot the spindle, and by means of the feed regulator indicated 
in Fig. 2 the flow of oil can be adjusted so that any feed 
between fin. to l}in. per minute can be obtained. The 
boring spindle can be raised by forcing the oil into the 
housing by means of the pump, to be seen at the top of 
the contamer, whilst the spindle can be lowered rapidly 
by opening a release valve. 

The detachable motor at the top of the boring bar is 
a universal machine for A.C. or D.C., and reduction gears 
embodied in it reduce the speed to 350-400 revolutions 
minute. Its casing is held stationary by torque 
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IN POSITION 


Fic. 1—BORING BAR 


rods, which rest against torque plates attached to the 
bering bar housing, one of the torque rods having an 
adjustable stop to limit the travel of the bar to the length. 
of the cylinder. As the cutter head at the lower end of 
the boring spindle is spring-driven and frictionally damped, 
all tendency for the single-point cutter to chatter is said 
to be entirely eliminated, even when the spindle protrudes 
at its maximum distance out of its bearing, and there is 
no need for any form of steady. The cutter itself is a 
small piece of ‘‘ Wimet ” or tungsten carbide fitted in a 
bar which fits in turn into the cutter head, as shown in 
Fig. 3. ‘‘ Wimet ” is exceptionally hard, and the wear 
resulting from boring motor car cylinders is said to be 
negligible ; but when re-sharpening becomes necessary, 
it is easily done on the special sharpener shown in Fig. 4. 

A micrometer fixed to the base plate of the spindle 
housing enables the cutter to be set to give the exact 
size of bore, and one setting serves for all cylinders of a 
given engine. The method of fixing the bar to the cylinder 
block is shown in Fig. 2, which calls for little explanation. 
The setting device in the case of bores up to 10}in. long 
consists of a housing with an accurately ground spindle 
sliding within it. One end of the spindle is in the form of 
a cone, which presses four rods of equal length against the 
cylinder wall, thus causing the cone to be centralised. 
At the top of the cone there is a register plate of the 
same internal diameter as the cutter head, and the boring 
bar is dropped into this while the holding down bolt is 
tightened. Packing pieces are used to raise the boring 
bar above the cylinder studs to enable the setting device 
to be used on all cylinders with bores up to 10}in. long. 

During a visit which we paid to the Mansions Motor 
Company’s works, the whole process of setting up the tool 
and the method of boring a cylinder was demonstrated. 
All studs must be taken out if 1fin. packing pieces are 
employed, and if the bore is more than 10}in. long the 
tool must be fixed directly on the cylinder block. This 
does not admit of the use of the setting device described, 
and two setting bars are employed, one of which is placed 
in the cutter bar slot and the other in the slot at right angles 
to it. The procedure in this case differs so far as setting 


up the tool is concerned from that adopted in the case 
of the shorter bores, to which we shall confine our attention, 


Before the tool is put in place care is taken to see that 
the surface of the’ cylinder block is perfectly clean. The 
bores of various cylinders are then measured in order to 
ascertain the amount of wear that has occurred, the point 
of maximum wear being marked in each case. Packing 
pieces are then placed on the cylinder block to support 
the base of the tool, as shown in Fig. 2, in which it will be 
seen that the packing is placed:as near the four corners 
of the base as possible. The holding down bolt shown in 
this illustration is then dropped into the cylinder adjacent 
to the one to be bored. On the base of the holding down 
bolt there are two sharp, hardened steel points which bite 
into the wall between the two cylinders while the nut is 
being tightened, but in exceptional cases it is necessary 
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FiG. 2--METHOD OF FIXING BAR 


to use a short bar extending right across the cylinder, 
which receives the bolt, the bolt being screwed into the bar. 

With the cutter bar in the slot, as shown in Fig. 3, the 
setting device mentioned, with pins of the correct length, 
is placed in the cylinder with an arrow marked on it 
pointing to the most worn part. Having brought the 
boring bar over the setting piece the cutter head is dropped 
into it, while the holding down bolt is gently tightened 
and the boring spindle is raised and lowered to ensure that 
it drops squarely into the setting piece. By means of a 
micrometer the exact diameters of the new pistons are 
then ascertained, and the micrometer, to be seen in 
Figs. 1 and 3, attached to the base plate of the tool, is 
placed lin. from the centre of the boring spindle when it 
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Fic. 3—CUTTER HEAD 


is showing a zero reading, so that when making calculations 
for the actual micrometer setting 2in. must be deducted. 
The micrometer is set to half the amount by which the 
diameter of the piston plus clearance exceeds 2in. If, 
for instance, the piston diameter is 2-379in. and the 
clearance 0-003in., the micrometer setting will be : 


9. —2 
9 = *—-())-19lin. 


When the micrometer has been set to this reading the 
boring spindle is raised as far as possible by means of the 
pump, and with the aid of a pin engaging in the register 


micrometer. A spring plunger holds the bar in position, 
and in order to avoid the possibility of the cutter being 
pushed up hard against the micrometer the latter is 
turned back and the bar is screwed up tightly, the cutter 
setting then being checked by bringing the micrometer 
gently up to it and by noting the reading. 

Having removed the register pin from its slot, the 
micrometer is turned back and the shaft is rotated by 
hand in order to ascertain that everything is clear before 
attaching the motor to the boring bar. When placed on 
top of the boring spindle the motor is connected to the 
latter by means of a pin fitting into a dog and the motor 
casing is prevented from turning by means of the torque 
rods shown in Fig. 1. Before the motor is started the 
boring bar is allowed to drop down nearly to the top of 
the cylinder by opening the release valve, and the stop 
on one of the torque rods is set to prevent the downward 
movement of the spindle when it has traversed the 
full length of the cylinder. When the control valve has 
been adjusted to give the requisite feed and the motor, 
which consumes no more than 200 watts, has been 
switched on, boring is commenced by opening the feed 
stop valve. When the oil is warm and the feed regulator 
is in the top position, the feed is approximately jin. 
per minute and I}in. per minute when the regulator is 
m the bottom position. As the motor is series-wound, it 
slows down as soon as the cutting operation begins, 
and when the bore is finished it regains its original speed, 
so that even if the depth stop has not been set, the operator 
is given audible warning when the bottom of the bore has 
been reached. 

The spindle is then raised by a few strokes of the 
pump ready for the next bore, and after the cylinder 
that has been worked upon has been cleaned with a rag, 
it is tested by means of an internal gauge.. The cylinder 
re-bored at the time of our visit to the makers’ works was 
found to be round within 0-00025in., and parallel to 
within 0-0005in., whilst the diameter aimed at was 
correct to within 0-00025in., and a smooth matt finish 
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Fic. 4—CUTTER SHARPENER 


was attained. The time normally taken is between 
10 and 15 minutes per cyiinder. 

As regards the method of sharpening the cutter, the 
device for that purpose, shown in Fig. 4, is placed in a 
vice with the diamond-loaded lapping plate to the left. 
The cutter bar and cutter are then placed in the slot of 
the movable portion of the sharpener, as shown, and the 
cutter is allowed to rest on the lapping plate. A few 
strokes are first made with the cutter travelling from the 
centre of the lapping plate to its extreme edge, whilst the 
fine point so obtained is rounded off by causing the cutter 
to pass from one edge of the lapping plate to the other. 
The rake is determined by the angle of the plate with 
respect to the cutter bar holder. 








ECONOMIC CONDITIONS IN CANADA. 


Economic conditions in Canada have recently recorded 
a marked improvement. The Dominion is continuing 
its slow, but steady, march to normal conditions 
in business and industry. The country’s many perplexing 
problems are gradually being reduced, and there are some 
indications that better times are coming. Employment 
is improving in many lines, and production is increasing 
in several. Carloadings continue to gain, ocean ship- 
ments are increasing, and export markets are widening. 
There has been an improvement in the steel industry, 
equipment orders having contributed to the increased 
schedules. The steel plant of the Dominion Steel and Coal 
Corporation at Sydney, Nova Scotia, recently secured 
an order from the Dominion Government for 50,000 tons 
of rails. Electrical engineering projects under considera- 
tion are renewing hopes of an early revival of activity 
in this industry. The lumbering industry, lagging behind 
the general trend because of the British and United 
States’ barriers on imports, is now making better headway. 
Construction contract awards in the month of April were 
valued at 8,609,000 dollars, compared with 3,192,000 
dollars in the previous month, the gain after the usual 
adjustments being 31 per cent. Manufacturing has 
increased considerably since the beginning of the year, 





slot in the cutter head it is locked so that the cutter slot 
is opposite the micrometer. The cutter bar is then care- 
fully inserted in the slot as shown in Fig. 3, and the point | 





as bores more than 10}in. long are the exception. 


of the cutter is gently brought into egntact with the 





and the level of manufacturing activity based on produc- 
tion and on imports of raw materials for industrial use is 
higher than a year ago. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Conditions in the Markets. 


TuE holiday season has reached its height and 
after this week business will gradually return to normal 
until the autumn demand sets in. This is expected to 
develop by about the middle of September. The way in 
which trading has been maintained during July and 
August has encouraged the belief that active conditions 
will rule in the fourth quarter of the year, and the market 
is looking forward to the autumn and winter with greater 
confidence than for several years past. Much will depend, 
however, upon the success of the American movement to 
promote prosperity in that country. If the initial success 
of the American experiment fades it will probably have 
an unfavourable reaction in other countries and result in 
a loss of confidence in markets which are just beginning 
to revive. There seems to be little prospect of any 
amelioration in the difficulties which beset export trade. 
An illustration of these troubles was provided this week, 
when most of the Continental steel works withdrew from 
the market owing to the fluctuations of the franc and the 
belga in relation to sterling. To some extent the British 
iron, steel and engineering trades have improved their 
position as regards work in hand, but most of these orders 
represent home trade business. The failure of all efforts to 
obtain a relaxation of the restrictions imposed by foreign 
governments upon the remitting of money from abroad 
indicates that, however anxious foreign markets may be 
to obtain supplies of steel, machinery, &c., the growth of 
the export business will be slow. At the beginning of this 
year Russian orders for steel gave an impetus to the Con- 
tinental steel trade; but although the Soviet Govern- 
ment is inquiring for about 130,000 tons, including a large 
tonnage of rails, for delivery in the autumn, neither the 
British nor the Continental industries are at the moment 
in @ position to grant the long credits required. 


The Pig Iron Market. 


The volume of business in pig iron, which was 
substantially reduced last week as a result of seasonal 
influences, has increased again upon the resumption of 
business on the North-East Coast after the local holiday 
stop week. Deliveries of Cleveland iron have been resumed 
to the Scottish light foundries, which are reported to be 
working full time, and some fresh orders have been 
secured. Naturally, the stocks were increased during the 
holidays, as deliveries were suspended whilst the blast- 
furnaces were kept in operation, but these accumulations 
should be quickly liquidated now that business has re- 
started. Some export sales are also reported, but at low 
prices, as foreign competition is keen in overseas markets. 
In Lancashire holiday conditions are still noticeable, but 
the demand for pig iron has kept at a fairly high rate 
considering the season. Some of the machinery makers 
are busy and have taken a fair amount of iron. The 
light foundries around Manchester are well employed and 
have also called for good quantities, although their orders 
have been given out in small weights. The pig iron pro- 
ducers in the Barrow and Workington districts appear 
confident of an expansion in business directly the holiday 
season is over and are showing little disposition to sell 
forward at current prices. Business with the Midlands and 
South Wales has been maintained, but export business 
with America has almost ceased owing to the movements of 
the exchange and little has been done with the Continent. 
Orders for foundry pig iron in the Midlands have been 
scarce this week and most of the consumers have covered 
their requirements for a short period ahead. An improve- 
ment has been noticeable lately in the demand for forge 
iron and consumers are showing a greater inclination 
to buy forward. Some business has also been done in 
Scottish No. 3 iron for special purposes in this district, the 
quotation being around 85s. Trading in hematite has 
not been active and the long-expected announcement by 
the producers that an agreement has been reached to 
maintain a fixed price has not yet been made. The belief 
thatthe quotation will be pegged at a higher figure than 
the 59s. to 59s. 6d. now ruling has not brought consumers 
into the market. 


Semi-finished Steel. 

Since the Continental works withdrew their 
cheap offers from the British market about three weeks 
ago, business in the semi-finished steel department 
has pursued an uneventful course. Apparently the 
Continental Steel Cartel having sold the 50,000 tons of 
billets and sheet bars allocated to its selling organisations 
in this country is content to dispose of its products in 
markets in which it can obtain better prices than those 
at» which it sold to British consumers. Taking into 
consideration the duty and depreciated exchange these 
sales could not have yielded any profit since they were 
made* at figures below the British quotation of £5 
delivered for billets, 500-ton lots and up, and £4 15s. for 
sheet bars. The Continental steel makers have been helped 
in their policy of ignoring the British market during the 
past few weeks by an increased demand for finished 
material from several overseas markets. This has enabled 
them to utilise a larger proportion of their production 
of semi-finished steel in their own works. The impression 
in the market, however, is that the Continental makers 
will re-enter the British market in spite of the duties 
whenever it suits their convenience. Naturally, after 
these substantial purchases of Continental steel, British 
consumers are not displaying much interest in fresh 
business. On the other hand, many of the British manu- 
facturers of billets and sheet bars are well provided with 
orders, and some are quoting higher figures than those 
mentioned above. A proposal has been made that tested 
soft billéts should carry an extra of 2s. 6d., making the 
quotation £5 2s. 6d. for 500-ton lots, ranging down to 
£5 12s. 6d. for lots under 50 tons. Some of the makers 
are demanding this premium, but it has not been recog- 


Finished Steel Materials. 


For the first time for a number of years some of 
the departments of the finishing trades continued to work 
during the holiday stoppage on the North-East Coast, and 
there was a complete resumption of work at the beginning 
of this week. The demand for finished steel has been of 
a miscellaneous character, but in the aggregate it has 
reached a considerable tonnage. The improvement in the 
demand for galvanised sheets is reflected in busier con- 
ditions at the local sheet works. Orders for new ships are 
scarce, but there are a number of inquiries in circulation, 
some of which, it is anticipated, will lead to business. 
Export trade has not been active lately, but it has shown 
signs of expansion. In Lancashire the constructional 
engineers have a fair amount of work on their hands and 
have taken good quantities of material from the steel 
works. The re-rollers in this district have suffered less 
from the revival of Continental competition than some 
other districts in the country and continue to book orders 
at £7 to £7 5s. for small bars. Some of the steel works are 
busy, but report a tendency on the part of consumers to 
limit their orders to small quantities. The Midland steel 
manufacturers complain that they have not received much 
support from the structural engineers of late. On the other 
hand, the plate mills have good order books. Business in 
boiler plates, however, has been poor and the boiler- 
making firms are not well employed as regards work. 
Continental competition, which recently has been felt in 
the Midlands by the re-rollers as well as by the steel 
makers, has been upset this week by the fluctuations of 
the exchange. Firms which were offering Continental 
merchant bars at £6 7s. 6d. in competition with British 
re-rollers who quoted £6 12s. 6d. for small bars have with- 
drawn from the market. Even when the exchange 
permitted competition some of the British firms were 
prepared to cut their prices on any large order. 


Scotland, Yorkshire, and South Wales. 


Conditions in Scotland have not varied much 
during August, and perhaps the brightest feature has been 
the announcement that contracts for two dredgers for 
Burma and China‘have been placed, and that some tugs have 
been ordered. New business from the shipyards has been 
so searce that orders for even the limited quantity of steel 
likely to be required for these vessels will be welcomed. 
On the whole, however, Scottish steel works are steadily 
employed, and look like maintaining their present rate of 
operations for some time. The black sheet works are 
better off than other departments of the industry, and are 
engaged principally upon heavy gauge sheets for the home 
market. Business in Yorkshire is still suffering from 
holiday conditions, but this season is almost over. The 
demand for special steels has improved after having 
declined in the earlier part of the month. The stainless 
steel makers are actively engaged as well as the works 
producing wire rods and cold rolled strip. Orders from the 
structural engineers are scarce and on the small side. On 
the North-West Coast the situation is encouraging. 
The works at Barrow are again in operation, and it is 
anticipated that they will remain actively employed for 
the remainder of this year. At Workington also the 
position has improved of late, and the mills are busy 
upon railway material, hoops and billets. Conditions 
in South Wales and Monmouthshire are fairly satisfactory, 
and there is an absence of Continental competition for 
orders for semis. 


Export Business. 


Export business has been confined recently to 
comparatively small transactions and the Indian market, 
which a few months ago showed a greater disposition to 
buy, has again relapsed into lethargic conditions. The 
Indian Stores Department has placed a few orders of a 
miscellaneous character, one of which was a contract for 
converting a gas-fired annealing furnace to oil firing. This 
was taken by Alfred Herbert, Ltd., of Coventry. The 
Indian Army has also placed orders for electrical equip- 
ment, including switchgear and electrical motors, which 
were taken by the General Electric Company, Ltd., the 
English Electric Company, Ltd., and the Ericcson Tele- 
phone Company, Ltd. The Department of 
Overseas Trade announces that: the following contracts 
are open for tender :—Egypt : Ministry of Public Works at 
Cairo, rails, iron axles, and axle bearings, to be presented 
at Cairo by September 27th; also one lathe, two high- 
speed pillar drilling machines, one centrifugal pump, 3in., 
three crabs to lift 5 tons, and four portable forges, to be 
presented at Delta Barrage by October 5th; Ministry of 
Interior: steel pipes for the extension of water mains at 
Tema and Dermouas, to be presented by October 3rd, and 
1000 A.C. 50-cycle electricity meters ranging from 1 to 
30 ampéres, by October 5th; Prisons Administration : 
supply of machinery for the extension of Delta Barrage 
spinning mills, including one hopper bale opener, travelling 
lattice, flat carding engines, ventilators, electric motors, 
switchboard and cables, and a number of auxiliaries and 
spare parts, to be presented by November 14th; Argen- 
tina : the State Oilfields, two transporters (electric trucks) 
with jib crane specially designed for the transport over 
cement roads of tubes containing sulphurous anhydride, to 
be presented by September 13th ; South Africa, Johannes- 
burg Municipal Council: two 1l-ton and two 2-ton motor 
trucks, to be presented by September 16th ; Johannesburg 
City Council : installation and erection of a carbon dioxide 
fire extinguishing system for a transformer and switch 
chamber, by September 16th; India: East Indian Rail- 
way Administration: machine tools and equipment, 
including fixture for grinding tangential chasers, a heat 
treatment furnace, mechanical oil cooler, centrifugal 
pump capable of delivering 200 gallons per minute against 
a head of 35ft., a tensometer and a hand-operated tire 
upsetting and welding machine, to be presented in Calcutta 


Export quotations are 


Ferro-alloys. 


In spite of quieter conditions which have deve- 
loped of late in this market, the position is not unsatis- 
factory. Compared with a year ago, the demand is more 
active; users are taking ater interest in forward con- 
tracts and are showing a noticeable inclination to purchase 
most alloys in larger quantities. In the case of: ferro- 
silicon business has been quiet, but the stagnation which 
followed the holidays has been broken by a certain number 
of transactions at current prices. Business in ferro- 
chrome has been better, but orders have been confined to 
small parcels. From the amount of inquiry circulating it is 
expected that when the holiday season is over the demand 
will expand. Steel makers have shown more interést in 
tungsten, molybdenum, and vanadium, whilst there hes 
also been a fair request for cobalt. It is considered possible 
that an increase in the price of ferro-manganese will take 
place shortly, as the demand of late has been sufficient to 
warrant an advance from the low price of £10 15s. per ton 
(scale 5s. per unit) which has ruled of late. 


Copper. 


The copper market has been rather at the mercy 
of exchange fluctuations during the past week. In America 
buying, which showed a noticeable decline in the middle 
of August, has remained weak, but the producers have been 
able to retain their quotation at 9c. The export quotation 
has fluctuated between £40 and £40 10s., not as a result 
of any rise or fall in the demand, but on aceount of the 
movement of the sterling-dollar exchange. Buying by 
Continental consumers has been pooreand there seems an 
inclination on the part of users of copper all over the world 
to await the result of the American efforts to bolster up 
the price by means of the “code” legislation. It is 
probable that if the American plan does not succeed, copper 
prices will decline sharply, as although it is estimated that 
consumers on the Continent have not large stocks, by 
purchasing odd lots and occasionally drawing upon their 
holdings they are able to avoid coming into the market for 
important tonnages. British users also are not so busily 
engaged that they are anxious about fresh supplies of 
copper. A feature of the world position of the metal is 
the threatened increase in production by most of the mines 
excepting those in America. There the “ code ” arrange- 
ments will check any tendency for individual companies to 
increase outputs until the situation as regards consumption 
has become clearer. The recent increase in the price of 
the metal, however, has had the usual effect and has 
encouraged producers in other parts of the world to try 
to take advantage of the higher values. Firm conditions 
have ruled in the London standard market, although 
trading has been at a low ebb. A good deal of standard 
copper is held by investors, and only a few weak bull 
holdings have been liquidated. On the other hand, 
speculators have shown little interest in the market. 

Tin. 

After passing through a period of lethargy, the 
tin market developed considerable activity at the begin- 
ning of this week. The downward tendency of the sterling 
and the dollar exchange was no doubt partly respon- 
sible for this, but there was a certain amount of American 
buying, although not on the scale seen some weeks ago. 
The Continent has shown comparatively little interest in 
the market and consumers in Great Britain have not been 
active buyers, many of them having covered their require- 
ments for some time ahead. The buying movement, how- 
ever, was sufficient to advance prices from £214 10s. to 
£214 15s. for cash and £214 5s. to £214 10s. for three 
months at the end of last week, to £219 7s. 6d. to £219 10s. 
for both cash and three months by the middle of: this 
week, and this in spite of a certain amount of liquidation 
of bull holdings. Exports of English tin to the United 
States continue and have further reduced the stocks in 
this country. This no doubt has helped to promote firmer 
conditions, although it may be some little time before a 
shortage of the metal makes itself felt. Opinions differ 
as to whether the Pool has continued to liquidate its 
holdings, but it is obvious that if any real scarcity 
threatened the Pool stocks could be drawn upon. The 
market is still optimistic regarding the position which will 
be disclosed by the publication of the statistics for August, 
and a considerable decrease is expected in the visible 
supply and the carry-over in the East. 


Lead and Spelter. 


The lead market has been steady during the 
past week, and at times prices have shown a distinct 
firmness. Buying from the consuming trades has been 
light, but already there are indications that some users 
are considering the advisability of covering their require- 
ments for the autumn. Most manufacturers of lead 
products report a steady demand from the consuming 
industries, and particularly from the building trades. 
It is likely, therefore, that the improvement in the demand 
for pig lead which often follows a holiday season will 
take place earlier this year than is usually the case. The 
abnormal difference between the price of lead and the 
price of spelter is attracting attention, as there is now a 
margin of nearly £5, the usual difference being about 
£3....The position in the spelter market shows little 
change. The consumptive demand is poor, but varied 
by some sharp bursts of buying. The increased demand for 
galvanised sheets has been reflected in a slightly better 
call for spelter, and the brass trades also have shown 
more interest in the market. Although the improvement 
in business in this metal has not been sufficient to indicate 
the beginning of the autumn revival it points to more 
active conditions later on. Speculation in this market 
has been quiet, and, as in other non-ferrous metal markets, 
speculators are inclined to mark time until they can see 
how the American situation is likely to develop. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d. ; plates and sections, 15s. 


Steelmakers : 








PIG IRON. 
Home. Export. 
£s. d. £...8., a. 
N.E. Coast— 
Hematite Mixed Nos. - 2.19. 0... 219 0 
No. 1 219 6.. 219 6 
Cleveland— (D/d Tees-side Area.) 
No. 1 aid Bi inn 3 0 
No. 3 G.M. BL Ae tear 2 6 
No. 4 Forge Bii.2) Bes 217 0 
Basic ag 217 6 -- 
MrpLtanps— 
Staffs.— (Delivered to Black Purerin 4 Station.) 
North Stafis. Foundry B4.0- 
» Forge RivEs Dit 
Basic COT G. ee 32:8... 
Northampton— 
Foundry No. 3 SB: 
Forge 217 6. 
Derbyshire— . 
No. 3 Foundry 3. &. 20... 
Forge ee ee 
ScorLanp— 
Hematite, f.o.t. furnaces 3 6 0. 
No. 1 Foundry, ditto SB. 
No. 3 Foundry, ditto a 
Basic, d/d A 219 0. 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. . ay 0 6 ,, Sheffield 
45 6 


» Birmingham 


MANUFACTURED IRON. 





LANCs.— Home. 
‘| 2,0. 
Crown Bars ie oe we 
Best Bars 910 0.. 
S. Yorxs.— 
Crown Bars 915 0. 
Best Bars 1015 0. 
MIpLANDs— 
Crown Bars .. -. 810 Oto 9 0 
Marked Bars (Staffs. Pres. fe De alaeeee 
Nut and Bolt Bars 615 Ote 7 10 
ScoTLanp— 
Crown Bars 915 0. 
Best 1 § O. 
N.E. Coast— 
Common Bars 950. 
Best Bars ge 10 5 O. 
Double Best Bars 1015 0. 
STEEL. 
LonpoN AND THE SoutH— Home. 
£s. d. 
Angles 810 0. 
Tees 910 0. 
Joists... 817 6. 
Channels. . ‘ 815 0. 
Rounds, 3in. and up 910 0.. 
Rs under 3in. 617 6. 
Plates, jin. (basis) 900. 
p> viifims... o 6 @. 
je fin. .. 910 0. 
Mee. ae 915 0. 
” tin. .. oS" “6: 
Norts-East Coast— 
£ s. d. 
Angles C576. 
Tees 9° 6:3 
Joists 815 0. 
Channels . 812 6. 
Rounds, Sin. and up SO 192718: 
»” under 3in. 615 0.. 
Plates, jin. (basis) 815 0. 
> Shien : 90 0. 
9 fin. .. 950. 
frin. .. 910 0. 
tin. . “te oS 8. 
Boiler Plates, jin. .. > Bw. 
MIDLANDS, AND LEEDS AND DtstTRICcT- 
£ s. d. 
Angles eT: 
Tees 7 vo. 
Joists 815 0. 
Channels... .. 8:32.44. 2. 
Rounds, 3in. and up 9.3. ibs ‘ 
Ps under 3in. 615 Oto 7 0 
Plates, jin. (basis) 817 6. 
os afin. os ; 9 2 6. 
a fin. .. 9.4 Ge 
ys 9:.32::6». 
a tin. . et 0 2 +6: 
Boiler Plates, jin. os es 


Export. 
£ s. d. 
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STEEL (continued) 


The above home trade prices are 
2-ton to 4-ton lots, 10s. per ton extra ; 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. £8.06 
4-ton lots and up .. 20-0 .. 
2-ton to 4-ton lots. . a i7 6... 
Under 2 tons .. 1410 0.. 


Export ; £16 7s. 6d., ¢ ia. duty paid India. 
£11 0s. 0d., f.o.b. other markets. 
Scandinavian Markets Free. 


” 


” 


Tin-plates. 


Tin-plate bars, d/d South Wales works, £4 lis. 


Ferro Manganese (per ton) £10 15 0 home 


» Silicon 45 p.c. to 50 p.c. 





20 by 14 basis, f.o.b. Bristol Channel ports, 16/9 to 17/— 


£12 10 Oscale 5/- p.u. 


», . tO pe. £18 2 6scale 6/—p.u. 
Vanadium 12/8 per Ib. 
Molybdenum. . ‘ 5/6 per lb. 

» Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) £225 to £230 
Ferro Cobalt 5/6 per Ib. 


Current Prices for Metals and Fuels. 


Home. Export. 
GLascow and DistrictT— S. "9. @. £ os. d. 
Angles | ey Ie a Toe 
Tees. . 9 as Bs oe ae 
Joists 815 0. Lihoh 
Channels. 812 6. 7.12 °°6 
Rounds, in. and up OF -6i 8 7 6 
os under 3in. TH Oe. 610 0 
Plates, jin. (basis) 815 0. 715 69 
oe | a 9-0) O. 8 0 0 
in.i, 950. 8 5 0 
aot Saglhhtbe id. 910 0. 810 0 
wit pie 9.36. 8 5 0 
Boiler Plates .. 6.0. 712 6 
Souto Wates AREA 
£ s. d. i aes 
Angles SF Bi. 415:2:08 
Tees Ois8: Abs, 8 7 6 
Joists $,3165:0>. TV iMgisd 
Channels. 0:13: ‘6. T3s 
Rounds, Sin. exit v up ie BR ae a 
= under 3in. 615 0. 6 5&5 O 
Plates, jin. (basis) 817 6 718 0 
» tip... 9.423.768. 8 0 0 
fin. .. G2 TUS 8 5 0 
ct Tate. 912 6 810 0 
tin. .. 9 7 6 § 5 0 
[RELAND— BELFAST. Rest oF IRELAND. 
£sd i e. d. 
Angles S: 39° 6s. 815 0 
Tees. . 912 6. 915 0 
Joists See ce ae 9 2 6 
COR cree on din OREO. 9 0 0 
Rounds, 3in. and up 912 6. 915 0 
‘3 under 3in. 4; Fu « 715 O 
Plates, jin, (basis) 9 0 0 9 2 6 
Jeti GS Bs 9 5 0 Ta ae 
lg A 910 0 912 6 
fein. .. 915 0. 917 6 
er te ae 910 0. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. § «2 
10-G to 13-G., f.o.r. 3:30 :.0.... 810 0 
14-G to 20-G., d/d. ee i. id tascass 815 0 
21-G. to 24-G., d/d. 10 0 0.. e C0 
25-G. to 27-G., d/d. 10 12 6. 912 6 


sure 4-ton vihotis and over ; 
and under 2-ton lots, 


Billets. £ s. d. 
Basic Soft (25-41% C.) gh - 515 0 
» Medium (0-42% to 0:60% C) 612 6 
» Hard (0-61% to 0- 6% & ) 7 2 6 
” » (0-86% to 0-99% C.) . 82 6 
vs » (1% C. and up) 2. 8426 
Soft (up to 25% C.), 500 tonsandup 5 0 0 
100 tons Sans Rae 
Rails, Heavy, 500-ton lots, f.o.t. . $10 0 
» Light, f.o.t... ‘ . +aele 
FERRO ALLOYS. 
Tungsten Metal Powder. . 2/- per lb. 
Ferro Tungsten 1/9 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c. to6p.c.carbon £21 17 6 7/- 
z. 6 p.c. to 5 p.c. £19 7 6 7/- 
5 »  §8p.c. to 10 p.c. £19 17 6 7/- 
’ om Specially Refined . . 
»  Max.2p.c.carbon £30 0 0 9/- 
a ‘s » lp.c.carbon £31 0 0 10/- 
‘ i » 0-70p.c.carbon £36 2 6 12/6 
PP ‘s » carbon free .. 10d. per lb. 
Metallic Chromium 2/8 per lb. 





NON-FERROUS METALS. 


Official Prices, August 30th. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





CoprEer- 

Cash . : £36 1 3to £36 2 6 
Three estidhles vw £36 6 3to £36 7 6 
Electrolytic .. .. £39 15 Oto £40 15 0 
Best Selected Ingots, d; a Bir. 

mingham br RAM £40 10 0 
Sheets, Hot Rolled £66 0 0 
Home, Export. 
Tubes, Solid Drawn (basis) .. 10}$d. 104d. 
»  Brazed (basis) 104d. 10$d. 
Brass— 
Ingots, 70/30, d/d Birmingham £33 10 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 94d. 94d. 
»  Brazed.. 11}d. 113d. 
Tixn-— 
Cash ooeey, . £219 7 6to £219 10 0 
Three months .. . £219 7 6to £21910 0 
Leap: £12 10 0 tof12 11 3 
SPELTER : °* : £17 10 0 tof17 ll 3 
Aluminium Ingots (British) £100 
FUELS. 
. SCOTLAND. 
LANARKSHIRE Export. 

(f.0.b. Grangemouth)-—Navigation Unscreened 12/6 to 12/9 
»  Glasgow— Ell -+ «+ 13/6 to 13/9 
ne as Splint 14/6 to 14/9 

AYRSHIRE— 
(f.0.b. Ports)—Steam 11/3 to 11/6 
FIFEsHIRE— 

(f.0.b. Methil or Burnt- 

island)—Steam .. 12/— to 12/3 
Unscreened Navigation 12/— to 12/6 

LOTHIANS— 

(f.0.b. Leith)—-Hartley Prime 1l/- to 11/6 

Secondary Steam .. 72 3h 10/6 to 10/9 
LANCASHIRE— ENGLAND. 

Steams 17/- to 18/- 

Gas Coke 20/— to 20/6 
NORTHUMBERLAND 

Best Steams .. 13/6 to 14/6 

Second Steams 12/6 to 13; 

Steam Smalls. . 8/6 

Unscreened 11/6 to 12/6 
DurHAamM-— 

Best Gas. . 14/6 

Foundry Coke 16/6 to 17/6 
SHEFFIELD Inland. 

Best Hand-picked Branch .. 25/6 to 26/6 

South Yorkshire Best .. . 21/—to 22/6 

South Yorkshire Seconds 16/6 to 19/6 

Rough Slacks. . 8/-to 9/- - 

Nutty Slacks . . 7/-to 8/6 

Furnace Coke (at ovens) 12/3 
CaRpIFF— SOUTH WALES. 

Steam Coals : 

Best Smokeless Large .. 19/6 
Second Smokeless Large 19/-to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 18/3 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 20/—to 24/— 
Foundry Coke 19/— to 36/— 
Furnace Coke 15/—to 17/6 
Patent Fuel 21/- 
SwaNnsEA— 

Anthracite Coals : . 
Best Large .. . 35/—- to 38/6 
Machine-made Cobbles. . 35/—- to 48/6 
Nuts 37/6 to 48/6 
Beans 25/— to 30/- 
Peas J hii SiO Gada je 18/—to 20/6 
Breaker Duff Rubbly Culm. . 8/6 to 10/— 

Steam Coals : 

Large 18/— to 20/6 
Nuts 18/— to 25/- 
Smalls 11/— to 13/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per gallon. 
Furnace Oil (0-950 ‘rte 34d. 
Diesel Oil é 3}d. 





Manchester prices }d. per gallon extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Bargemen’s Strike. 


THE strike on the northern canals has come to 
an end, the bargemen having accepted the revised terms 
offered by the Minister of Public Works, Monsieur 
Paganon, and the barrage was removed last Sunday. 
The new concessions. are likely to cause uneasiness 
amongst canal users, who are protesting against anything 
being done to interfere with free navigation on the 
inland waterways. Chambers of Commerce and groups 
of ironmasters and others have petitioned the Government 
to preserve the principle of free navigation, and the 
association of motor barge owners described the strike as 
suicidal and liable to ruin the canals if the men depending 
on electric haulage, a large number of whom are owners, 
succeed in hindering the progress of mechanical traction. 
A group of founders and mill and forge owners states that 
many of its members employ special motor boats to 
carry heavy iron castings and other parts that cannot be 
loaded safely on ordinary boats. Nevertheless, the new 
offer to the men appears to leave the way open to restric- 
tions, because the proposed measures apply to navigation 
generally and tend to put owners of electrically hauled 
and mechanically propelled barges on much the same 
level. If these measures are adopted boats will not be 
allowed to pass each other in the same direction, and locks 
may be closed after electric haulage hours if it be found 
necessary to economise water in times of drought. This 
will leave a fairly wide latitude for decision as to when 
the locks should be closed. On the other hand, the men 
are promised that arrangements will be made to extend 
and improve electric haulage and ‘‘ regulate accelerated 
services.’ It is therefore sought to bring electric haulage 
into line with competitive accelerated transport. These 
proposals are put forward in a moment of crisis, some Of 
them obviously without a definite plan, and other 
interests besides those of the bargemen remain to be 
considered. 


The Aircraft Industry. 


Since the four air transport companies were 
merged into one enterprise under the control of the 
Ministry of Air the aircraft industry has found itself, 
as it were, left high and dry, without any precise idea of 
the form its reorganisation will take under the new 
scheme. The old companies were created by manu- 
facturers who had plenty of latitude and initiative in 
supplying them with machines, but in the new company 
the interest of the aircraft industry is limited to 50 per 
cent. of the capital, another quarter being subscribed by 
railway, navigation, and other companies, while the 
remaining shares are made over to the State by right of 
the subsidised concession granted to the company. One 
of the objects of the organisation is to reduce‘the number 
of aircraft types by retaining those that are giving the 
best service and eliminating others that have done little 
more than justify the creation of factories which could 
only exist with the aid of State bounties. Some con- 
structors will therefore have to go out of the business, 
and others are waiting for orders that will no doubt be 
distributed when the organisation is completed. Blériot 
is closing down temporarily for that reason. The total 
capacity of the French aeroplane industry is far in 
excess of home civil and military requirements, for 
these are limited by the supply of reliable engines, and 
practically no business is being done with other countries 
which were formerly good customers for French aeroplane 
builders. The new organisation therefore aims at raising 
the prestige of the French industry by means of special 
performances, and while a start has been made with the 
capture of the long-distance record from New York to 
Syria, a seaplane is ready to make an attempt to beat the 
record for that type of machine, and a formation flight 
of military aeroplanes is to be undertaken over the 
French territories in Africa. It is now announced that 
the big Latécoére seaplane, which has been undergoing 
tests for nearly a year, will be tried shortly between 
Dakar and Natal in Brazil. In a word, the French are 
expecting much of their new organisation. 


The Steamboat Inventor. 


There have been two recent events to com- 
memorate the invention of the steamboat by the Marquis 
Slaude de Jouffroy d’Abbas, whose detention in the 
prison of Ile Sainte-Marguerite off Cannes in 1765, as the 
result of a quarrel with his colonel, was marked last week 
by the fixing of a plate in the prison in the presence of 
representatives of the Government, of the Navy, and of 
the Municipal Council of Cannes. It was while in prison 
that the Marquis worked out the idea of a steamboat, 
and on his release he went to Paris to see the Watt pump- 
ing engine which the Périer brothers had installed at 
Chaillot. On returning to his home at Baume-les-Dames 
he constructed an engine with the aid of a local craftsman, 
and fitted a boat with oars actuated by the engine. 
which made journeys up the river Doubs during the 
months of June and July, 1776. In the previous year 
the Périer brothers had tried a steamboat of their own 
construction on the Seine, but it got out of hand and 
crashed into a bridge pier. In 1781 Claude de Jouffroy 
designed an engine with a double-acting cylinder, and 
constructed a 400-ton boat with paddle wheels, which 
was successfully tested on the Saéne at Lyons on July 
15th, 1783. He spent his entire fortune on experiments 
and finally abandoned his family estates to his creditors. 
He ended his days as a pensioner at the Invalides. 


A Peak Load Electric Supply. 


The Société Hydro-Electrique des Vosges is 
now installing a pumping plant to raise water from a small 
low-level lake, the Lac Noir, in the Vosges Mountains, to 
one on a higher level, the Lac Blanc, with a view to 
supplementing the supply of energy during the periods of 
maximum load. A short tunnel has been driven through 
the mountain between the two lakes, with a moderate 
incline for:about two-thirds of the distance and a sharp 
drop to the turbines on the lower lake. The energy for 


the pumps will be supplied by the Kembs hydro-electric 
power station. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


opectr) 


be obtained at the Patent Office, 
C., 








DYNAMOS AND MOTORS. 


395,854. June 6th, 1932.—DyNnamo-ELectRic Macuines, The 
British Thomson-Houston Company, Lid., of Crown House, 
Aldwych, London, W.C.2. 

This invention has for its object the provision of an improved 
arrangement of magnetic elements which is simple to manu- 
facture and which provides leakage flux paths such that dis- 
turbance in the magnetic system due to current variation is 
reduced. It is assumed that the g t P ted bi-polar 
for the sake of simplitication—has three exciting windings. 
A, B, and C show respectively inducing windings with inde- 
pendent excitation, shunt and anti-compound series windings. 
According to the invention, flux leakage paths are produced 
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which allow the flux created by the winding © to become partly 
closed during variations in the intensity of the currents supplied 
by the generator without passing through the windings A and B. 
For this purpose magnetic projections D separate the turns of 
the winding C from those of the windings A and B. Magnetic 
shunts E mounted on the yoke are located in front of the outer 
faces of the projections D, from which they are separated by an 
air gap. By arranging the magnetic circuit and the inducin, 
windings according to the invention the flux in the armature an 
in the anti-compound winding C and quently tensi 
at the terminals of the machme may vary rapidly within wide 
limits without forcing the flux passing through the inductors A 
and B immediately to follow the variation. —July 27th, 1933. 





395,917. October 3ist, 1932.—SinaLE-PHASE Morors, Aktien- 
geselilschaft Brown, Boveri et Cie., of Baden, Switzerland. 
This specification describes a system of connections for a 
single-phase motor employing controlled valves in place of a 
commutator, by which the running-winding is fully utilised as 
in the case of a commutator motor. The primary winding of the 
single-phase transformer A is connected to the single-phase 
network. The leads of the secondary winding of the trans- 
former are ted to the des of the inlet valves B and the 
cathodes of these valves are connected to the tappitigs of the 
running winding C on the stator of the valve-controlled motor. 
The tappings are also connected over the outlet valves D to the 
bus-bar E. The field winding of the motor, which is wound on 
the rotor F, is connected over two slip rings between the bus-bar 
E and the middle point of the secondary winding of the trans- 
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former. It is therefore in series with the running winding C. 
External excitation or comp i excitation can, however, also 
be used. .For the p of external excitation the excitation 
winding may be fed, for instance, by the stant ti 

current of the circuit, which serves to maintain the cathode spot 
when mercury vapour valves are used. From the rotor shaft 
the distributor G is driven and controls the grids of the valves 
B and D. Normally the grids of the valves are ch nega- 
tively and the of current through the valves is blocked. 
By means of the distributor G the grid of one of the valves B 
and at the same time the grid of one of the valves D are posi- 
tively charged for a short time. During this time interval the 
valve B takes up current, which is fed to the stator winding C. 











1t leaves through the tapping diametrically opposite and then 
passes through the valve D to the rotor ‘withing and to the 
mid-point of the transformer. The positive or negative charging 





of the — is effected by means of the secondary voltages of the. 


control transformer H over contact makers, rotati hron - 
ously with the motor. By positive charging of the grids only two 
valves are simultaneously compelled to take up current, 1.e., 
one valve B and one valve D, which are connected to two dia- 
metrically opposed points of the stator winding, in a similar 
manner to the continuous current commutator motor, in which 
the two brushes of different polarity form an angle of 180 deg. 
with one another.—July 27th, 1933. 


SWITCHGEAR. 


395,833. April 25th, 1932.—Euecrric SwitcHes or CiRcUIT 
Breakers, The British Electrical and Allied Industries 
Research Association, Willis Bevan Whitney, Edmund 
Basil Wedmore, and Frederick Oliver Mason, all of 36 and 
38, Kingsway, London, W.C.2. 

According to this invention, when an arc is formed between 
the circuit breaker electrodes A and B the pressure set up by 
the arc products in the chamber C is transmitted through the 
passage in the electrode A and the openings D to the chamber E, 
thereby causing rotor blades F to rotate and drive pump 
blades G, the effective area of the blades F being greater than 
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that of the blades G. The latter blades are so arranged that their 
rotation causes extinguishing fluid to be pumped into the 
chamber C through openings H formed in the base of the casing 
J. Thus the extinguishing fluid squeezes the arc products from 
between the electrodes A and B and forces them into the 
chamber E, where they drive the turbine blades F before escap- 
ing from the switch structure. It follows that the pumping 
action continues for at least as long as arcing persists. The top 
of the casing is shaped at K to extend downwardly so as to 
deflect the are products radially, and is also provided with the 
usual lead-in L and insulator M.—July 27th, 1933. 


TRANSMISSION OF POWER. 


395,803. February 26th, 1932.—ProTecrivE ARRANGEMENTS, 
International General Electric Company, Incorporated, . of 
120, Broadway, New York, U.S.A. 

The protective arrangements described in this specification 
are for protecting a section of an electric transmission line or 
conductor, the section being terminated at each end by a switch 
or circuit breaker. The object is to provide simplified protective 
gear which will open the circuit breakers at each end of the 

ti imult ly on the occurrence of a fault on the 

section. Pilot conductors A and B, each formi of a 

separate pilot circuit with earth return, are provi between 

the stations C and D. E and F are the contacts of the energy 
directional relays, and G H J K relay magnets, which, when they 

are energised, maintain closed the respective contacts L MN O, 

and allow the contacts to open upon the interruption of the 

aes pilot circuit in which they are respectively con- 
nected. The contacts L and N are connected in parallel with 

one another and in series with the switch tripping device P. 

The switch may be of the type which is maintained closed 
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electro-magnetically, and is only released on simultaneous 
opening of the contacts. Correspondingly, the contacts M and O 
are connected at the other end of the line to the switch trip 
coil R. If the line to be protected is without current, the con- 
tacts E and F of the two directional relays are closed, and a 
current flows in both pilot conductors. In the case of normal 
operation—that is, for example, on energy flow from C to D— 
the energy directional relay at C opens the contact E and inter- 
rupts the circuit in the pilot circuit A. The contact F of the 
energy directional relay at D, however, remains closed since, 
at this point, energy flows out of the section protected. The 
circuit of the other auxiliary line B is not broken, so that no 
switch release can take place. Only when E and F are opened 
are the contacts L and N and M and O also simultaneously 
interrupted, and both switches are tripped. If the switches 
are designed for tripping open when their trip coils are energised, 
then the contacts ia Nand M, O must be connected in series, 
be biassed to the closed position and be held open when the coils 
G to K are pM ban & 27th, 1933. 


FURNACES. 


395,983. February 17th, 1933.—Tunnet Krins, Gibbons 
Bros., Ltd., Dibdale Works, Dudley, and W. E. Gibbons. 

It is said that there is a tendency in the case of a continuous 

furnace of the muffle type (that is to say, where the materials 

are screened from direct contact with the flames) that there may 





be at the entrance to the muffle a temperature an than that 
in the muffle itself. The drawing shows the muffle at A, with 
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its burners B and the preheating chamber C, from which the 
waste gases escape by the flues D. At E a certain proportion of 
cool atmospheric air is added to the gases_to control their tem- 
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perature at this critical place. The muffle, as is shown in the 
eross section, is made cellular—see F—to ensure a circulation of 
the hot gases and an even temperature.—July 27th, 1933. 


TRAMWAYS AND RAILWAYS. 


395,936. December 17th, 1932.—PrermMaNnentT Way, Dr. W. 
Baseler, 2i Walhallstrasse, Munich, Germany, and J. 
Dietrich, 140, Dachauerstrasse, Munich. 

Flat-bottomed rails are put into their chairs in conjunction 
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with a tight key, and are then run over by a heavy trolley to 
crush them down into position, so that the rail and key act as 


atoggle. A safety catch A is then put into position.—July 27th, 
1933. 

METALLURGY. 
395,924. November 14th, 1932.—Mzrans ror Ferepine SuPer- 


POSED Piates OF DirFERENT MeETAts TO Roiiine MIs, 
F. Jordan, Bayernallee, 16, Berlin-Charlottenburg, 9, 
Germany. 

This invention relates to a device for introducing superposed 
plates of soft and harder material into a rolling mill prior to 
uniting them by rolling. When plates made of a soft material, 
such as aluminium, are to be united by rolling with plates 
made of harder metals, considerable difficulties arise owing to 
the fact that the different metals, on account of their unequal 
extensibility, tend to be vertically or laterally displaced when 
introduced between the rolls. Plated rolled material of this 
class contained, therefore, hitherto defective rtions, i.e., 
parts not covered by soft material, which involved considerable 
waste, since only the perfect parts could be cut out and used. 
The inventor provides in plating mills a device for feeding 
superposed plates of softer and harder material and of different 
lengths to a rolling mill, comprising a feed table, means for 
moving the plates towards the mill, and yielding pressure rollers 
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disposed above the table for preventing lateral and vertical 
displacement of the plates while permitting longitudinal motion 
of the softer plates. The resilient pressure of the rollers keeps 
the plates passing through the nil smooshly superposed, not- 
withstanding the difference in extension, and the process of 
overlapping the harder metal by the softer one will go on 
steadily. Roller pressuite in the mill will act uniformly, and the 
surfaces will be rolled together without any detrimental dis- 
placement and, therefore, without causing waste. In view of 
the different extensibility of soft and hard metals, the plates 
are cut in different lengths, the harder plates being longer 
than the soft Pretec so as to produce a plate uniformly closed 
on all sides. The rolling together of the Nasislantboms is effected 
by the rolls AA. They are pushed forward, between the rolls, 
by the pusher B, which is so contrived that it will accommodate 
the various lengths of the several layers and the pack is held 
down on to the table by the rollers CC. These rollers can be 
relieved, when necessary, by means of the screw gear D.— 
July 27th, 1933. 


MISCELLANEOUS. 


395,383. October 6th, 1931—Mercury Vapour REcTIFIERS, 
Aktiengesellschaft Brown, Boveri jet Cie., of Baden, 
Switzerland. 


this pra pone. the 
grid ex ogy a nearest the anode, is de-i 

practically free.from vapour, so that when an intermittent 
control potential is applied to the contiol grid the voltage of the 
continuous current given off can be regulated strictly in accord- 
ance with the operating conditions of the rectifier. The heating 
effect of the arc on the grids is sufficient to reduce the vapour 
density in the space around the anode and so greatly to increase 


around the control grid, i.e., the 
A and A, a 
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the control effect of the grid nearest the anode and at the same 
time prevent back arcing. In the drawing A is an anode which 
is led through the anode cover by means on an insulator, and B a 
protective anode-sleeve which is suspended either from the 
insulator or ted to the cover. C is the controlling grid 
which is insulated from and fixed in the sleeve B and can be 
connected to any suitable controlling volt D is @ non- 
controlled grid fixed in the sleeve B below the control grid.— 
July 6th, 1933. 


395,747. January 20th, 1932.—Mercury Vapour RECTIFIERS, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2; and Enrico Gallizia, of The 
General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 

A simple method is described in this specification of preventing 
back-firing in mercury rectifiers. Each anode is associated with 

a control electrode or grid A which is connected through a high 
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resistance B to the next leading anode, as shown, the resistances 
serving cr nye’ the grids carrying a part of the arc current 
of the anodes to which they are connected. Another scheme is 
described in which the transformer secondary windings are 
arranged as two separate star-connected three-phase windings 
with the neutral points connected together through an inter- 
phase reactor. The principle of operation is deseribed in both 
cases with the aid of two other diagrams.—July 20th, 1933. 


395,998. March 17th, 1933.—Looxinc Wasuers, Baldwin 
Engineering Equipments, Ltd., Arkwright-street, Notting- 
ham; H. 8 D. L. Walmsley, and W. J. Worthington. 


This locking washer is intended for use in connection with 
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Fig.2 
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bolts used to fasten wood, or other soft material. The prongs 
are forced into the wood and the tab is bent up against one of the 





According to the arrangement of rectifier grids described in 


Fig. 2, by the press tools, Figs. 3 and 4. The first operation is 
to punch out the central hole. The punch A is provided with 
a stripper plate B. Next the washer is punched half-way 
sem the pores Bg the bag Ahad rg Mim C, ager also 
as @ stripper plate. @ spri unger ifts the strip out 
of the a os that it can be Set erward, Finally, the = 
E pushes the washer through the die F, dragging the prongs 
— its rounded edge and thus bending them up.——July 27th, 
933. 












Forthcoming Engagements. 





S, Sate, 


Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing - tings. In all cases the tIME and 
PLACE at which the meeting is to be held should be clearly stated. 














To-pay To SarurDAY, SEPTEMBER 9TH. 


“Move ENGINEER ” Exaisrti0on,—Royal Horticultural Hall, 
Westminster, 8.W:1. Fifteenth exhibition. Open daily 11 a.m. 
to 9.30 p.m. 

SaTurpDAY, SEPTEMBER 2ND. 

Enarveers’ GERMAN CrroLe.—Summer meeting. Visit to 
Southampton to inspect the new docks. Leave Waterloo 
1.30 p.m. Full particulars from Mr. H. P. Spratt, Science 
Museum, London, S.W.7. 

KEIGHLEY AssocIATION OF ENGINEERS.— Ladies’ outing to 
Yorkshire Dales. Leave Russell-street, Keighley, 1.45 p.m. 

THURSDAY TO SaTURDAY, SEPTEMBER 7TH TO 23RD. 


Surppinc, ENGINEERING AND MACHINERY EXHIBITION. 
Olympia, London, W. Daily, 11 a.m. to 9 p.m. 


SaTurRDAY, SEPTEMBER 9TH. 
Betrast ASSOCIATION OF ENGINEERS.—Visit to Maghera- 
morne and Larne Harbour. Meet City Hall, Belfast, 2.20 p.m. 
Tugespay TO Fripay, SEPTEMBER 12TH TO 15TH. 


Iron AND Sree. Instirute.—Autumn meeting at Sheffield. 
For programme of papers to be discussed see page 169. 


Tuurspay TO WeEpNEsDAY, SEPTEMBER 14TH TO 20TH. 


ALUMINIUM CONFERENCE AND Exursrrion.—Curio House, 
Hamburg. Sessions, Thursday, September 14th, 10 a.m.; 
Friday, visit to Hamburg Experimental Tank, 9.30 a.m.; 
Saturday, visit to Rhenania Ossag Works, Harburg, 9 a.m. 
Embark on East African Line s.s. ‘‘ Njassa”’ for Heligoland, 
1.30 p.m. 


Monpay To THurspay, SEPTEMBER 18TH TO SEPTEMBER 2IsT. 
Instirute or Merats.—Autumn Meeting in Birmingham. 

For provisional programme see page 98. 

WepnNespay To Saturpay, Ocroser 4TH TO OcToBER 14TH. 


Instrrute oF Parenrees.—Central Hall, Westminster, 
8.W.1. Ninth International Exhibition of Inventions. Daily. 








LAUNCHES AND TRIAL TRIPS. 





Ben HeNsHAW, motor tanker ; built by the Rowhedge Iron- 
works Company, Ltd., Colchester, to the order of the National 
Benzole Company, Ltd.; dimensions, 135ft. by 25ft. by 12ft.; 
to carry petroleum spirit in bulk. Engines of twin 5J. 8, 
Gardner type ; launch, August 24th. ‘ 

Pass or BALMAHA, single-screw vessel ; built by Blythswood 
Shipbuilding Company, Ltd., Scotstoun, to the order of the 
Bulk Oil Steamship Company, Ltd., London; dimensions, 
200ft. by 30}ft. by 14ft.; to carry oil in bulk. Engines, triple- 
expansion, pressure 190lb. per square inch; constructed by 
David Rowan and Co., Ltd., Glasgow ; launch, August 24th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue BralrHwalte WELDING AND CONSTRUCTION COMPANY, 
Ltd., has opened an office at The Clock House, Arundel-street, 
Strand, W.C.2. Phone, Temple Bar 8194. 


British AND Dominions TRAVELLING Exursitions, Ltd., 
has opened offices at 29, Great St. Helens, London, E.C.3, 
with the object of organising and managing Travelling Exhibi- 
tions, and particularly Travelling Exhibition Trains in the 
United Kingdom, the British Dommions, and in those countries 
on the Continent which offer the greatest scope for the develop- 
ment of trade with this country. 








CONTRACTS. 





Tue Lonpon, MipLanp Anp Scorrisu Rattway has placed 
contracts with three Glasgow firms for the following works :— 
Repairing the north breakwater at Ayr; strengthening the 
sea wall at Saltcoats ; strengthening the bridge at Gallowgate, 
Glasgow. 

Ruston anp Hornssy, Ltd., have just received from Work- 
man Clark (1928), Ltd., of Belfast, an order for four 100 kW 
auxiliary generating sets for a vessel being built by them for 
Andrew Weir and Co. The vessel, when completed, will be 
named “ Incomati,” and will be run on the owners’ Cape-Calcutta 
service. 

Dorman Lone anv Co., Ltd., have obtained from the Hull 
City and Suburban Cinemas, Ltd., the contract for the supply 
and erection of the 870-ton steel framework in the new Regal 
Cinema at Hull, which will be one of the largest picture theatres 
in the North. The contract stipulates that the steelwork must 
be concluded in eight weeks from the receipt of particulars. 
The actual erection of the 870 tons of steelwork is to be com- 
pleted in five weeks from the time the erection starts. 








HiGH-sPeeD Enorne Desian.—Referring to Mr. R. Paterson’s 
article on “ High-speed Engine Design,” on page 134 of our 
issue of the 11th inst., Jo - ren gous and + + ga 

int out that the piston speed of their engine is . per 
aul not 1800ft. as given, the stroke being 6$in. and the 





flate of the nut—see Fig. 1. The washer is produced from a strip, 


r.p.m. 1800. 
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A Seven-Day Journal 


> 
The British Association at Leicester. 


For the second time in its history the British 
Association is holding its meeting in Leicester this 
year, and the sectional meetings which opened on 
Thursday, September 7th, will in some cases extend 
until Wednesday of next week. This applies to 
Section G (Engineering). The prévious occasion of 
the Association meeting in Leicester was in 1907, when 
Sir David Gill, the astronomer, was President, and 
records of the Association indicate that the occasion 
was as notable as the last on which Lord Kelvin 
attended and spoke. The staple industries of Leicester, 
as is well known, are hosiery and boots and shoes, 
and it was only to be expected that the proceedings in 
Section G would have some relation to these. For 
instance, there is a paper on the mechanisation of 
knitting and another on shoe manufacture machinery 
and some special problems in its design, but, generally 
speaking, the papers in Section G cover a wide field of 
engineering, which are well reflected in the presi- 
dential address by Mr. R. W. Allen, C.B.E.—-from 
which we give some extracts on another page—which 
bore the -title ‘“‘Some Experiences in Mechanical 
Engineering.”” An interesting departure in the 
proceedings in this section is a discussion to-day 

Friday, September 8th—on “The Film in Engi- 
neering,’ which covers aeronautical research, trans- 
port in the Dominions and Colonies, the testing of 
electrical switch equipment, and the application of the 
film to psychological tests in that side of engineering 
which deals with the selection of operatives. The 
President of the Association this year is Sir Frederick 
Gowland Hopkins (President, Royal Society), who 
dealt with “‘ Some Chemical Aspects of Life ’’ in his 
presidential address, which, as usual, was delivered 
on the Wednesday evening before the commencement 
of the sectional meetings the following morning 
(Thursday, September’7th). 


Miss Britain III. 


In the International Motor Boat Race for the 
Harmsworth Trophy, which took place on Saturday, 
September 2nd, and Monday, September 4th, on the 
river St. Clair at Algonac, Michigan, Mr. Hubert 
Scott-Paine’s British challenger ‘‘ Miss Britain ITI.” 
put up a very good performance, but she failed to 
wrest the prize from Commodore Gar Wood, who, 
with ‘‘ Miss America X.,’’ won both races. America 
thus retains the trophy, which she has held since 
1920. In our Journal note of August 18th we gave 
some technical particulars of Mr. Hubert Scott- 
Paine’s boat and commented on the wide discrepancy 
in sizes and powers of the competing craft. ‘‘ Miss 
America X.” has four Packard engines of 7000 to 
8000 H.P. total output, and his boat weighs about 
7 tons,* compared with Mr. Scott-Paine’s single 
1375 H.P. Napier engine in a boat weighing only 
30 cwt. In the Saturday race Mr. Gar Wood won by 
3 miles, but so good was the performance of ‘“‘ Miss 
Britain III.’ on Monday, when a new engine had been 
installed, that the American boat only led by half 
a mile. The speeds for the fifth and final laps were :— 
“Miss: America,”’ 87-822; ‘Miss Britain,” 87-215, 
and for the whole race 86-937, and 85-789 knots, 
respectively. A feature of the race was Mr. Scott- 
Paine’s masterly handling of his boat, even when 
she was bouncing quite clear of the water. The 
American boat did not appear to lift so much and 
ran almost horizontally on the surface. 


Improved Employment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday evening, September 4th, there 
were on August 2Ist last approximately 9,857,000 
insured persons between the ages of sixteen and sixty- 
four at work in Great Britain, which is an increase of 
57,000 on the previous month’s total and an increase 
of no less than 648,000 if compared with the figures of 
a year ago. The number of persons on the unemploy- 
ment register on the same date was 2,411,137, of whom 
1,843,517 were totally unemployed, 483,432 tem- 
porarily stopped, and 84,188 normally in casual 
employment. This total shows a reduction of 31,038 
compared with the previous month and 448,691 
compared with September of last year. Among the 
industries which show substantial decreases in unem- 
ployment are general and electrical engineering, 
building, furniture making and cabinet making, hotel 
services, and the distributing trades. The figures 
returned for London and the South-Eastern area are 
war satisfactory, as are also those for Scotland and 

ales. 


The Coal Output for 1932. 


Accorpine to the Report of the Secretary of 
Mines for 1932, recently published by the Stationery 
Office, the coal output was 4-9 per cent. less in 1932 
than it was in the preceding year, and 19-1 per cent. 
less than in 1929. Work at the pits was more irregular 


further heavy reduction in the number of workers 
employed. In most of the other coal-producing 
countries abroad conditions, however, were even 
more unfavourable. Shipments of British coal 
abroad during the year, including foreign bunkers 
and the coal equivalent of coke and manufactured 
fuels exported, fell by 4,500,000 tons to 57,150,000, 
a decrease of 74 per cent. This decrease was largely 
accounted for by further restrictions imposed during 
the year on the importation of fuel into France, 
Belgium, and Germany. Against this decrease 
exports to the Baltic and Scandinavian countries 
increased during the year, and were 43 per cent. 
larger than in 1931. With regard to machine-won 
fuel, the report shows that the quantity of coal cut 
by machinery was 80-29 million tons, or 38 per cent. 
of the entire output. In a period of ten years the 
proportion of coal cut by machines has more than 
doubled. Partly as a consequence of the increasing 
adoption of mechanical appliances below ground, the 
average output of coal per unit of labour employed 
is now approximately one-sixth higher than before 
the war, making due allowance for the difference 
in the length of the shift. In some of the more 
important coal-producing countries of Europe, the 
improvement has been even greater. 


The Financing of Inventions. 


In the course of an article on “‘ The Economic 
Outlook,” contributed by Sir William Cecil Dampier, 
F.R.S., to Lloyds’ Bank Monthly Review, for Septem- 
ber, the British monetary and economic policy since 
the suspension of the gold standard is discussed, 
and the author in conclusion puts forward some 
suggestions for the future. One of the most interest- 
ing of these is that relating to means which might 
be adopted in times of cheap money to arrange 
approved bank loans on easier terms. Sir William 
points out that while German banks are willing to 
start new industries and leave money in them under 
control for many years, English banks, rightly he 
thinks, regard this as not their function, and keep 
their resources more liquid. But there does, he 
suggests, seem a need for easier facilities for the 
financing of approved inventions and other new indus- 
tries at an early stage, before they are ripe for a 
public appeal. Perhaps a corporation under the 
common control of the joint stock banks might 
undertake this work. A committee of men of science 
might advise, or recommend some one who could 
advise, on the mere technical soundness of new ideas. 
They would, he points out, not be fitted or expected 
to deal with the economic prospects, which could 
only be estimated hy business men conversant with 
the particular industry involved. By some such 
interlocking scheme, new industries—necessary in 
times when old ones are depressed and savings super- 
abundant—might be helped into being. 


A Beardmore Appointment. 


WE are officially informed that Mr. D. M. 
McLachlan has been appointed manager of the ship 
repairing works of William Beardmore and Co., 
Ltd., at Liverpool. Mr. McLachlan received part of 
his early training with Messrs. Beardmore, and after 
a period at Belfast returned to the firm’s Dalmuir 
yard, where he became assistant shipyard manager 
and subsequently shipyard manager. In 1920 he 
left to accept the position of shipyard manager to the 
Shanghai Dock and Engineering Company, Ltd., 
shipbuilders and ship repairers in Shanghai, but in 
1923 returned to England, where, after a period as 
assistant manager, he was appointed shipyard 
manager to Vickers-Armstrongs, Ltd., at Barrow-in- 
Furness, with responsibility for both shipbuilding and 
ship repairing work. This appointment follows that 
of another Vickers shipbuilder, Mr. G. W. Barr, as 
deputy managing director of the Fairfield Ship- 
building and Engineering Company, Ltd. Mr. Barr 
was manager of Messrs. Beardmore’s Liverpool ship 
repairing establishment for over three years and relin- 
quished his position on going to Govan at the end of 
last month. 


Inter-Imperial Barter. 


AN arrangement has been made between R. A. 
Lister and Co., Ltd., of Dursley, Gloucestershire, and 
the Cockshutt Plow Company, of Canada, whereby 
British cream separators are to be exchanged for 
Canadian ploughs. According to the new arrange- 
ment, the Cockshutt Company will distribute Lister 
cream separators throughout Canada, and Listers will 
distribute Cockshutt tractor ploughs throughout the 
United Kingdom. As Mr. Percy Lister has remarked, 
the deal is one which carries out the spirit as well as 
the letter of the Ottawa Conference. The Cockshutt 
Plow Company’s products are already quite well 
known in this country among British farmers using 
mechanical cultivation, and it is expected under the 
new scheme that their use will be largely increased. 
For many years past the Lister Company has urged a 
policy of inter-Empire trade and has sought to intro- 
duce its products into all the Dominions. Mr. Percy 
Lister puts forward the suggestion that the consumer 
in this country would help if he insisted that Empire 
products were manufactured with British machinery. 





in 1932 than for a generation past, and there was a 


“Tf once the buyer,”’ he says, “ who, in this, as in 





every other direction, has the ultimate decision, was 
to insist that his New Zealand butter, for instance, 
was labelled ‘Made with British dairy machinery,’ 
his wool ‘Shorn with British sheep-shearing 
machinery,’ and his Empire ore ‘ Mined with British 
mining machinery,’ a very big fillip would at once be 
given to British manufacturing industries.” The 
agreement with Canada, above outlined, is an 
interesting step, and may be followed by others of a 
similar kind. 


Engineers’ German Circle. 


A SUMMER meeting of the Engineers’ German 
Circle took place at Southampton on Saturday last, 
September 2nd, when, by the courtesy of Mr. F. E. 
Wentworth Sheilds, M. Inst. C.E., the docks engineer, 
a party of nearly forty members and ladies paid a 
visit to the new dock works of the Southern Railway 
Company. Leaving Waterloo at 1.30 p.m., Southamp- 
ton was reached about 3.30, and the members pro- 
ceeded on foot to the Western Esplanade entrance 
of the dock works. One of Mr. Wentworth Sheilds’ 
staff of engineers gave a short technical description 
of the undertaking, and the party then visited the 
electricity sub-station, and the No. 101 dock. From 
the new dock shed a tour was made by rail coach 
along the quay wall, where the last monoliths to be 
sunk were inspected prior to their capping. Great 
interest was shown in the new King George V. graving 
dock, which was, at the time of the visit, in course 
of emptying and cleaning, the end caisson having 
been in position about a week. The dock pumping 
station was visited, after which the party returned 
to Southampton West Station and entrained for 
London, which was reached shortly after 8 o’clock. 
The first meeting of the autumn session will take 
place in the Main Hall of the Institution of Mechanical 
Engineers on the evening of Monday, October 16th, 
at 6 p.m., when Professor Dr. A. Nagel, of the 
Technische Hochschule, Dresden, will speak on 
“‘Forschungen -iiber Die Vorgange im Verbren- 
nungsmotor”’ (‘‘ Researches on the Operation of 
Internal Combustion Engines’). A very complete 
programme of lectures has been arranged, which will 
shortly be issued by Mr. H. P. Spratt, of the Science 
Museum, South Kensington, who is the secretary 
of the Circle. 


The Last Grid Pylon. 


On Tuesday, September 5th, the last of the 
26,255 pylons associated with the grid was completed 
near Fordingbridge, on the outskirts of the New 
Forest. For the most part, the towers are 70ft. to 
80ft. high, and weigh on the average 6900 lb., but 
those used for river crossings, such as at Dagenham, 
are, of course, very much larger and heavier. The 
scheme has cost £27,000,000, and directly and 
indirectly is said to have given employment to 200,000 
workpeople in various industries. By the construc- 
tion of the largest towers for river crossings, and the 
installation at Tongland of the first 132 kV outdoor 
metal-clad switchgear, Britain is claimed to have 
taken a lead in electrical developments. As is well 
known, the transmission scheme has been split up 
into nine main areas, and the tower completed on 
Tuesday was the last in the South-West England 
scheme. Altogether, there are 4000 miles of trans- 
mission lines, of which 2394 miles are primary lines, 
the remainder being designed for 33 and 66 kV. 
At present some 2500 miles of lines are in operation. 


The Severn Barrage. 


As suggested by the Technical Co-ordinating 
Committee in its March Report, Mr. Rhys Williams, 
the engineer to the Newport Harbour Commissioners, 
has prepared a report on the proposed Severn Barrage 
Scheme at the English Stones. This report traces 
the history of previous schemes, and deals with 
Professor Gibson’s model experiments. It points 
out that the creation of a new port above the barrage, 
and the proposed deepening and widening of canals, 
would probably lead to a diversion of shipping now 
using the Bristol Channel ports, and the Great 
Western Railway Company’s chain of ports would 
be seriously affected. It goes on to deal at 
some length with the probable effect of silt, and, 
finally, puts forward the suggestion that if the 
Government is determined to carry out the barrage 
scheme, then the Newport Harbour Commissioners, 
who are responsible for the navigation of the river 
Usk, must insist on an adequate degree of indemnity 
for any possible injury, such as lessening the depth 
by siltation which might take place in their approach 
navigable channels, consequent on the installation 
of the barrage. An alternative scheme has been put 
forward by Mr. J. W. Meares, M. Inst. C.E., M.LE.E., 
formerly Electrical Adviser to the Government of 
India, and Chief Engineer of the Hydro-Electric 
Survey of India, who, in The Times of August 24th, 
described ‘a scheme whereby the storage basin would 
be filled not by the aid of power derived from 
main tidal turbines, but by using by-product power 
already available from the existing steam plants of 
the grid, without any necessity of a barrage at all. 
By adopting this scheme, Mr. Meares suggests that 
most of the expenditure, estimated at £37,000,000, 
for the building of the barrage would be rendered 
unnecessary. 
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The Shipping, Engineering and 
Machinery Exhibition at Olympia. 


No. 


YITH this issue we publish a sixteen-page Supple- 
ment dealing with objects to be seen on many of 
the stands at the Shipping, Machinery and Engineer- 
ing Exhibition at Olympia. So much is being shown, 
however, that the pages of a Supplement, even a 
large one, are quite inadequate to cover the ground, 
and we therefore give in the following pages descrip- 
tions of exhibits for which it was impossible to find 
space in the special Supplement. In subsequent 
issues we shall devote several pages to descriptions of 
the stands. 


THE SEtson Macutne Toot Company, Lrp. 


With the development of high-speed machinery in 
several fields the importance of the correct balancing 
of rotating parts has'been forced upon the attention 
of engineers, and nowadays few firms making high- 
class goods of certain kinds would care to send out 
their productions without first having balanced the 
more important rotating parts. Consequently, the 
exhibition by the Selson Machine Tool Company, Ltd., 
of 23, Abbey House, Victoria-street, London, of a 
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oscillates on a fulcrum axis provided in the base of 
the machine. According to whether the machine is 
suitable for static or dynamic balancing, the axis 
may be parallel to or at right angles to the axis of the 
workpiece. Two springs hold the oscillating frame in 
its central position. They are tightened by means of 
hand wheels and upon their strength depends the 
number of revolutions per minute at which the whole 
system will oscillate in resonance. Two or three sets 
of springs are therefore provided with each machine. 
The swing of the frame, when considerable unbalaneed 
forces are present, is limited by rubber buffers, which 
also serve as an adjustable damping device. Roller 
supports which are movable along the frame and 
adjustable in conformity with different shaft dia- 
meters support the rotating part and, being placed in 
a slightly oblique position, prevent it wandering 
axially. Upon one end of the frame there is mounted 
the driving motor, the rotor of which is, of course, 
accurately balanced. Should any trifling unbalance 
arise in this part at any time it is easily corrected on 
the machine itself. The work is driven through a 
coupling disc upon which is mounted:a rubber belt 
tightly stretched between two pins split to receive it. 
A similar accurately balanced disc attached to the 








FIG. 1—UNIVERSAL BALANCING MACHINE—SELSON 


number of balancing machines of various types manu- 
factured by Losenhausenwerk, Diisseldorf, is likely to 
prove attractive. Besides machines for balancing disc- 
like and overhung articles, there are also others capable 
of dealing with such parts as crank shafts and similar 
things of which the length considerably exceeds the 
diameter and in which consequently dynamic un- 
balance becomes of considerable importance. Of the 
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FIG. 2—PRINCIPLE OF UNIVERSAL BALANCER 


latter there may be said to be three types of machine : 
the static balancer, the dynamic balancer, and the 
universal machine which is capable of performing 
both operations. As the general constructional 
features of all three types are similar, however, the 
following description may be taken as applying to all. 
They are of the “frame” variety. That is to say, 





the rotating part is placed on a rigid frame which 


work «grasps the belt in a like manner. Visible 
indication of the speed of rotation is supplied by a 
tachometer mounted on the end of the motor shaft, 
while a pointer immediately in front of the eyes of 
the operator shows the amount of the frame oscilla- 
tions produced by the unbalanced forces. 

For locating and measuring the unbalanced forces 
two compensating electro-magnets are mounted on 
the stationary base of the machine, one on each side of 
the frame. By means of micrometer screws the 
clearance between the magnets and their armatures 
attached to the swinging frame may be finely adjusted. 
Intermittent current impulses are transmitted through 
the coils of the magnets from a contact device rotating 
with the specimen. Two hand wheels are under the 
control of the operator. The first adjusts the phase 
of the intermittent impulses and the second, by the 
interposition of a variable resistance, alters the 
magnetic forces produced. In connection with the 
second there is a pointer running over a scale which is 


calibrated to give either static unbalance as the- 


product of the amount of the fault by its distance 
from the axis or dynamic unbalance as the product 
of the unbalance force by its distance from the axis 
by the distance between the compensating weights 
according to the particular class of machine con- 
cerned. Since in the majority of cases the points 
where compensation is to be provided are already 
known, it is usual where a series of parts are to be 
balanced to construct a special scale reading directly 
into weights. In operation the sequence of opera- 
tions for machines other than universals is as follows : 
After setting up the work the speed of rotation is 
gradually increased until the swing indicator shows 
a maximum degree of oscillation indicating that the 
critical resonance speed has been attained. Accurate 
adjustment exactly to the right speed is not of great 
importance, and usually where a number of identical 
parts is to pass through the machine this adjustment 
for speed will already have been made and the 
machine set to “run up ”’ to it automatically as.soon 
as started. Next the hand wheel adjusting the phase 
of the magnetic impulses is turned until a position of 
minimum oscillation is found, and this operation is 





followed by adjustment of the strength of the magnetic 
impulses with the second hand wheel. Subsequent 
very small adjustments of the two hand wheels will 
then cause the oscillatory motion to cease. At this 
stage the amount of unbalance can be read off the 
scale and by stopping the power rotation of the work- 
piece and adjusting its position by hand until two 
pointers coincide the plane of the unbalance is made 
to coincide with the vertical plane through the axis 
of the specimen. 

On universal machines, while the actual operations 
of balancing are the same, differences occur, since 
two such operations have to be performed. Whereas 
when using two machines, one to perform the static 
and the other the dynamic balancing, three com- 
pensating weights are required, complete compensa- 
tion is obtained on a universal machine with two 











FiG. 3--UNIVERSAL TESTING MACHINE-—SELSON 


weights. The principle is illustrated in Fig. 2 and 
a small machine of the type concerned in Fig. 1. 
On these machines the driving motor as well as the 
roller supports can be moved along the frame, which 
is mounted with its axis of oscillation at right angles 
to the axis of the specimen. The piece to be balanced 
is placed in the machine in such a way that one of the 
planes on which it is to be compensated coincides 
exactly with the axis of oscillation 55 of the frame. 
Imagining, therefore, that the out-of-balance forces 
to be measured'are concentrated on the compensating 
planes, one set, being on the axis of oscillation, is 
rendered ineffective and the other by suitable opera- 
tion of the machine may be compensated. Then by 
reversing the specimen end for end and adjusting this 
second compensating plane to coincide with the axis 
of oscillation of the frame the out-of-balance forces in 
the first plane may also be balanced. 

Among several other interesting machines for 
various purposes on the stand there is the universal 
testing machine, illustrated in Fig. 3, which can 
carry out tensile, compression, transverse, shearing, 
and endurance tests under static loads from 20,000 Ib. 
to 100,000 lb. The hydraulic drive is derived from a 
motor driven multi-piston high-pressure pump. 


Ozonatr, Lrp. 


Since the early days of large factories in this 
country, the importance of adequate heating and 
ventilation has come more and more to be realised, 
and various systems are now in use. The plant manu- 
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Fic. 4—HEATING AND VENTILATING PLANT 
—OZONAIR 


factured by Ozonair, Ltd., of St. Leonard-street, 
London, and exhibited on the firm’s stand at Olympia, 
appears to have considerable advantages. Its arrange- 
ment is shown diagrammatically in Fig. 4. A 
casing of stout metal plate strengthened with angles, 
which requires no special foundations, is arranged, 
as it were, in three storeys. In the lowest there is 
mounted a motor-driven fan which draws air not 
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only from within the factory building, but also vid 
a separate duct from the outer atmosphere. This 
air, a mixture of the fresh with that which has already 
passed through the factory, is delivered into the 
‘* first’ storey, containing the heating elements, 
which may be suitable for water or low-pressure 
steam. Having passed over and around these 
elements, the air mounts further, to pass over an 
ozoniser, and thence to the ducts which will dis- 
tribute it to the various departments. The propor- 












square rod. When the spaces between the discs 
become choked owing to an accumulation of the dirt 
which is strained from the oil as it flows between the 
dises from the outside of the cartridge to the inside, 
all that it is necessary to do is to turn the handle 
mounted at the top of the spindle. This revolves the 
dises against the cleaning blades and scrapes clean 
the slots between them so that the dirt is removed 
and the free flow of oil restored. The cleaning opera- 
tion can quite well be carried out while the strainer is 
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FIG. 5—ARRANGEMENT OF 


tion of fresh to re-circulated air can be adjusted 
within wide limits, and it would therefore be possible, 
for instance, when starting up on a cold day, to close 
up the fresh air duct completely. In this way the 
factory could be rapidly warmed up, the admission 
of fresh air being subsequently adjusted ‘according 
to requirements. This plant is made at present in 
units, each capable of icative with between 3000 
and 4000 square feet of floor space. Although by 
no means absolutely new, the design has recently been 
much improved by the incorporation within it of the 
Ventex air filter. The principle of this filter we 
described on the occasion of the last Shipping, 
Engineering and Machinery Exhibition held at 
Olympia. In the plant under consideration the 
filter is placed on the suction side of the fan. 

An apparatus of some interest exhibited by the 
firm is the plant for, the treatment of foul odours, 
illustrated by the line engraving, Fig. 5. The 
principal deodorising agent is ozone, which is pro- 
duced in the electrical ozone generator on the left 
of the diagram. A fan draws foul air into one end of 
the plant, and in the first chamber the offending fumes 
are condensed. The remaining air is then treated 
with ozone, which, owing to its highly oxidising 
nature, can in most cases entirely eliminate the 
nuisance before the air is discharged. In certain 
eases it is found better to treat the foul air with 
ozone first, the condensation occurring subsequently, 
and ozone treatment can then be carried out after 
condensation as well. In the relatively few cases 
when complete removal of the offending gases is not 
effected, the fraction is reduced to so small a quan- 
tity, the firm claims, that after dilution in the atmo- 
sphere the nuisance is entirely abated. 


AutTo-KLEAN STRAINERS, LtD. 


In recent years considerable progress has been made 
in the fine straining of petrol, fuel, and lubricating 
oils, water, and other liquids. It has been prin- 
cipally directed towards the reduction of strainer 
losses and a higher standard of fineness. An extensive 
range of self-cleaning and also non-self-cleaning 
strainers both for marine and industrial purposes is 
shown on the stand of Auto-Klean Strainers, Ltd., of 
Tower House, 40, Trinity-square, London, E.C.3. 
One example which we have chosen for illustration— 
see Fig. 8—is a lubricating oil strainer of the Auto- 
Klean pattern, which has been designed for the Royal 
Dutch Navy. It operates between the discharge 
pipe of the forced lubrication oil pump and the oil 
coolers and is called upon to deal with 50 tons of 
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Fic. 6—LOLOS STRAINER FOR ENGINE 


lubricating oil per hour. At the Exhibition the cart- 
tridge is shown removed from the body so that the 
details of construction can be clearly seen. The body 
and cover is made of Alpax aluminium alloy and the 
cartridge parts are of mild steel, the discs and washers 
having a straining capacity equivalent to 80 by 80 
mesh. The straining cartridge consists of 407 dises 
and 408 cleaning blades, which are separated by 
washers with a thickness of 0-008in. In each of the 
slots formed between two adjoining discs there is a 


PLANT FOR THE TREATMENT OF 





FOUL ODOURS—OZONAIR 


in use, thereby making it unnecessary to provide a 
change-over strainer. The sludge which is scraped 
off by the blades falls into the sump chamber in the 
lower part of the strainer body, whence it can 
be removed at intervals by taking off the sludge door. 
It is generally the custom with a clean strainer to 
give the handle a complete turn at the relief of each 
engine-room watch. 

In Fig. 7 we illustrate a further exhibit, a fine 
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STRAINER FOR ENGINE FUEL OIL 
—AUTO - KLEAN 


Fic. 7—LOLos 


Lolos strainer, which has been designed for 
filtering engine fuel oil. It will be remembered 
that about a year ago Auto-Klean Strainers, Ltd., 
acquired from Vickers-Armstrongs, Ltd., the exclusive 
British rights for the manufacture and sale of the 
Lolos wire-wound strainer, which has been used 
extensively in both our naval and mercantile marine 
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cleaning blade inserted, which is mounted on a 








services. A general description of the Lolos strainer 
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FUEL -OI1L PIPE LINES—AUTO-KLEAN 


will be found in THE ENGINEER for September 2nd, 
1931. The design illustrated in Fig. 7 differs, how- 
ever, in detail from the strainers we have already 
described. It has a body and cover made of Alpax 
aluminium alloy and the cartridge consists of a slotted 
Mannesmann steel tube on which a number of external 
longitudinal ribs are formed by milling. This former 
is then screwed with forty-four threads per inch and 
is tightly wound with non-corrodible steel wire of 
0-20in. diameter, which gives a spacing between the 


a fixed and a moving vane. When the cartridge 
becomes choked with dirt strained from the fuel the 
handle of the strainer is moved to and fro through 
an arc of about 60 deg. Each stroke of the handle 
operates the pump formed by the two vanes and so 
causes the flow of oil to be reversed through a section 
of the wire cartridge. At the same time, the recipro- 
cating movement of the handle is converted into a 
rotary motion by a ratchet and pawl arrangement in 
the base of the unit, and the periphery of the wire- 
wound cartridge is continuously moved past an 
external steel scraper. This is indicated to the left 
of the cartridge in our illustration. The dirt which 
has been loosened by the reverse flow set up by the 
strokes of the pump is thus automatically scraped off 
the surface of the wires and is ejected into the sludge 
space in the bottom of the strainer body. The cleaning 
operation can quite well be carried out while the 
strainer is in operation without having either to 
break a joint or to stop the flow. As in the case of the 
strainer already described, the chamber is furnished 
with a sludge door, through which the accumulated 
dirt can be removed, as occasion may demand. This 
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FiG. 8—LUBRICATING OIL STRAINER— AUTO - KLEAN 


is the first occasion on which Lolos strainers have 
been exhibited, and examples are shown for oil 
fuel straining, engine cooling water services, and 
other industrial and marine uses. 

Another development of the wire-wound Lolos type 
strainer is the non-self-cleaning Lolos cartridge, 
which has been specially designed for use within the 
fuel injection valves of oil engines. Fig. 6 is a 
typical section through one of these strainer cart- 
ridges for fuel pipe lines. They are wound with fine 
wire giving a mesh of 0-0005in. and are of robust 
construction. With the use of such a strainer even 
the finest particles of grit which may be present in 
the oil are prevented from passing to the injector 
orifice, while the possibility of air locks is claimed 
by the makers to have been entirely overcome. 


Dominion MacuHiInery Company, Lip. 


As the years pass woodworking machinery is 
improved further and further, to such a degree, in 
fact, that one is tempted to wonder how soon it will 
be before the art of pattern-making with hand tools 
is dead. That time is certainly not yet, but, at the 
same time, it must be admitted that in the last quarter 
of a century woodworking machinery has made great 
strides. A visit to the stand taken by the Dominion 
Machinery Company, Ltd.; of Hipperholme, Halifax, 
confirms this impression, and the fact that the firm 
is showing two new machines amply proves that the 
rapid improvement of woodworkers is still continuing. 





wires of 0-003in. Inside the former there is arranged 





One of these two new machines—an open-end belt 
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sander—is illustrated by the engraving Fig. 9. 
The machine is self-contained and is driven by a 
push-button controlled motor mounted at one end. 
Power is transmitted to the moving parts through a 
multiple Vee belt. As may be seen from the en- 
graving, the end columns are shaped on the swan-neck 
principle, so that counter tops and other similar 
long work may be sanded. The sander belt, which 
is 25ft. 6in. long by 6in. wide, passes over a number 
of drums, and is kept at the correct tension by a 
weighted carrier pulley. A small hand wheel operat- 
ing a screw motion is placed clear of the belt on the 
front of the machine, and controls the tracking. 
Flexibly mounted on a round bar along which it 
may be easily traversed, as it is equipped with ball 
bearings, is the pressure pad. It is counterbalanced 


parts, such as cutter-blocks and pulleys. It is 
pointed out that if the maximum advantage in the 
elimination of vibration is to be derived from this 
detail of construction, the machinist should also be 
careful to balance his moulding and planer irons. 


MawpstLey’s Lp. 


Perhaps the most interesting machine shown by 
Mawdsley’s Ltd., of Dursley, is the A.D.C. light weld- 
ing set, described and illustrated in our issue of June 
23rd. It will be remembered that, in addition to the 
usual commutator, the compound-wound generator 
is provided with slip rings which supply a small 
alternating current to the primary windings of trans- 
former reactances in the welding circuit, so that when 








the are is being struck an A.C. voltage is added to 


motoring other dynamometers or be employed for 
running-in stiff engines. 

When running as a motor the dynamometer indi- 
cates the power required to turn the engine, whilst 
when the engine is running on its own accord it 
measures the power developed throughout its speed 
range. As no electrical readings are necessary, there 
are no delicate instruments which are liable to get 
out of order. The machine comprises a D.C. unit with 
a swinging field system mounted on pedestal trunnion 
ball bearings with a substantial bed-plate. 

Torque arms associated with the field system are 
connected to a steelyard or spring balance, the length 
of the torque arms being chosen so as to give a con- 
venient reading of the torque. In the smallest size 





of machine the reading is 3 lb. per B.H.P. and in the 





























and automatically leaves the belt when the operator 
relieves the pressure on the handle. Between the 
sand belt and the pad there is an intermediate band, 
and the arrangement is such that the pad can be 
moved in a direction of motion opposite to that of the 
sand belt as easily as with it. The table, which may 
be raised and lowered by a hand wheel placed at 
the far side of the column in the background of the 
engraving, runs on ball-bearing rollers. At the right- 
hand side there is an auxiliary table for vertical 
sanding, 8fin. by 8in., the vertical plate supporting 
the belt being 2ft. long. Prominently to be seen 
in the engraving is the pipe work for the dust-extract- 
ing fan, which is in communication with an iron 
hopper shaped +o collect the dust as efficiently as 
possible and having an access door for use when 
changing belts. 

The other new production is a combined surfacing, 
thicknessing, and moulding machine. Like the sander 
just described, it is driven by a single electric motor 
connected to the moving parts by a multiple Vee 
belt. This method of coupling was adopted owing 
to the fact that where the current available is the 
standard three-phase supply, the cutter-block would 
have to be run at 3000 r.p.m. if directly coupled to 
the motor. By the adoption of a belt drive the correct 
speed for any particular cutter-block is easily obtain- 
able. For the feed motion the drive is taken through 
a flat belt to a three-speed gear-box giving speeds 
of 19ft., 29ft., and 41ft. per minute, or other com- 
binations according to the diameter of the gear-box 
driving pulley. A heavy steel roller chain, totally 
enclosed, provides the final drive from the gear-box 
to the grooved feeding-in roller, and the plain feeding- 
out roller. The cutter-block, which is of the two- 
knife, circular safety type, runs on ball bearings, 
and the cutters are held in position by plates and 
secured by studs and nuts. Moulding irons can be 
fixed by means of bolts and nuts, which are carried 
in dovetailed slots, and most mouldings can be cut 
without having to disturb the pressure bars. For 
moulding the work may be hand fed over the surfacer 
or roller-fed through the thicknesser. This latter 
arrangement is facilitated by the fact that holes are 
provided at each end of the bottom table by means 
of which guides can be fixed to keep the timber 
travelling straight. Skirting boards and similar 
mouldings can be thicknessed and moulded in this 
manner in one operation. Each of the top tables 
has horizontal draw-out motion to give access to the 
cutter-block and independent rise and fall for rebat- 
ting, chamfering, &c. The bottom table is carried 
on four machined slides, and is raised and lowered 
by hand wheel. A pointer running over a graduated 
rule indicates thicknesses of timber up to 9in. A 
square housing on the back table carries the fence. 
It is fitted with a canting device and can be tilted 
to 45 deg. and locked in any position. An interesting 
point in the design of the machine is that the makers 


Fic. 9- OPEN-END BELT SANDER—DOMINION 





pay particular attention to the balancing of rotating 









the D.C. generator voltage. But as soon as welding 
begins the alternating current is cut off by magnetic- 
ally operated contactors and the pressure drops to 
the requisite value. Apart from small adjusting 
resistance, there-are no other resistances and the 
efficiency of the set is high. Other advantages of the 
machine are given in the article mentioned and need 
not be repeated here. 

In addition to a small three-phase alternator, 
shown in Fig. 10, and a constant-current generator 

















FIGs. 10 AND 11—THREE - PHASE ALTERNATOR AND 
TESTING DYNAMOMETER—MAWDSLEY 


for use on yachts, pinnaces, &c., the firm is showing 
a dynamometer—Fig. 11—for testing engines and 
for measuring the power required to drive pumps, 
machine tools, &e. When testing a prime mover the 
power developed can be converted into electrical 
power and be fed into a D.C. power supply or where 
several dynamometers are in use, as, for instance on, 
a large engine test bed, the current can be used for 


FIG. 12—PORTABLE PETROL ENGINE-DRIVEN COMPRESSOR SET—AEROSTYLE 














largest size 1 lb. per B.H.P. at 1000 r.p.m. in both 
eases. A chain-driven tachometer with a large dial 
indicates the speed, which is regulated in fine incre- 
ments by suitable control gear. The maximum speed 
range permissible with the standard dynamometer is 
in the ratio of 1 to 3, as, for example, 1000 to 3000 
r.p.m., but special machines are supplied for greater 
speed ranges. 


AEROSTYLE, Ltp. 


The firm of Aerostyle, Ltd., of Clerkenwell, London, 
is exhibiting and demonstrating all types of stationary 
and portable spray-painting equipment. Of particular 
interest is a very compact light-weight, portable 
compressor set, driven by a petrol engine, and illus- 
trated in Fig. 12. It is capable of delivering 12 to 
16 cubic feet of free air per minute ; the engine is a 
J.A.P. 350 c.c., with a piston bore of 3}in. and a 
stroke of similar dimension. It is fitted with Timken 
roller bearings, is water cooled, and is provided with 
governor gear, and variable ignition on the magneto. 
Drive is effected by three endless rubber belts from 
a three-groove pulley on the engine to a flat pulley 
on the compressor, with provision for tensioning. 
A water-cooling tank of ample capacity is provided 
so that cool running may be assured under normal 
working conditions. The net weight is 3} cwt., and 
as the dimensions of the plant are only 3ft. 9in. long 
by 3ft. 2in. high by Ift. 10in. wide, some idea may be 
gained of its compactness. In conjunction with the 
pressure painting units also exhibited, it forms a 
very convenient plant for works maintenance paint- 
ing, whitewashing, and distempering. 


THE Lonpon ELeEctTRIc Firm. 


A 24in. Suez Canal projector is one of the 
exhibits of the London Electric Firm, of Brighton- 
road, South Croydon. It is fitted with a long- 
burning are lamp, claimed to be foolproof, and a 
split parabola-ellipse mirror. The lamp takes 
carbons l6in. long, the positive carbon, which is 
horizontal, being rotated automatically all the time 
the lamp is burning, whilst the negative carbon is 
inclined upwards, an arrangement which is said to 
produce a crater of uniform shape and to give steady 
burning without hissing or spluttering. An electro- 
magnetic system is provided and the motor which 
rotates the positive carbon is not energised until 
the striking coil operates. The process of striking 
the arc automatically conneéts the motor, which 
rotates the positive carbon, in circuit by means of a 
mechanically operated switch. When the are has 
been struck automatically, the carbons are fed 
forward by hand. An indic: tov box at the side of 
the lantern is fitted with a buzzer and an occultating 
flashing device, and as they are connected in shunt 
with the arc, audible and visual signals are given to 
the operator when feeding is necessary. : 
Another exhibit is a 10in. projector fitted with a 
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Stelmar optical unit, as shown in Fig. 13, which 
enables the whole of the light from a filament lamp 
to be effectively used. The unit consists of a system 
of elliptic and spherical reflectors and condensing 
lenses arranged as indicated. The forward light is 
dealt with in the first instance by two elliptic reflectors 
and a small condensing lens. The spherical reflector 
at the rear collects the light which would other- 
wise be wasted, and projects it to reinforce 
the forward light, which is concentrated at the 
focal point. It then.disperses and is finally con- 
densed by the plano-convex lens mounted in the 
front frame of the projector. For the purpose of 
giving a sharp cut off to the top half of the beam a 
shutter can be fitted to prevent light being reflected 
back into the observer’s eyes in foggy or misty 


Ellipsoidal Reflectors 





Spherical Reflector 
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FiG. 13—10IN. PROJECTOR AND STELMAR OPTICAL 


weather. The equipment is designed for use with 
gas-filled lamps up to 500 watts rating. 

The self-sustaining winch shown in Fig. 14 is 
also exhibited by the London Electric Firm. The 
winch is self-sustaining in all positions, and the 
load has to be wound both up and down. One 
turn of the winding handle gives one revolution to 
the drum. ‘The parts consist of a back plate A, 
cover B, drum-driving member C, two driving rings 
D and E, three steel balls, and three leather 
brake leathers in a recess J in the back cover A. 
The driving member has a square hole in the centre 
to take the winding handle, and is fitted with three 
projecting pins F, equally spaced and projecting 
sufficiently on both sides to engage with the driving 
rings D and E, the pins working in bean-shaped slots 
in the driving rings. 

Three equi-distant projecting pins G on the 
driving rings engage in one case with the drum, 
as shown to the right of J, and run in the 
annular groove J in the back plate in the other 
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* Fic. 14—SELF- SUSTAINING WINCH 
—LONDON ELECTRIC 


case. The brake leathers mentioned are fitted 
in the annular spaces between the pins. The 
driving rings D and E have three pockets, which 
face the flange of the driving member C, and three 
bean-shaped holes are cut in the driving member to 
allow a ball to be placed in each of the pockets, which 
are inclined on either side of the ball to form a 
valley. When the ball is in the centre of the pockets 
the mechanism is quite free, and this is the position 
when the winch is being wound up or down, as the 
driving member C then rotates both driving rings 
with the three balls, and the drum. When, however, 
the winding ceases, the brake leathers retard the 
rotation of the ring D, but the ring E tends to move 
forward and the balls roll up the inclined plane and 
firmly lock the drum against the machined surfaee 
K inside the case B. When the winch is unwound 
the balls again roll to the centre position in the 
pocket, and the mechanism is again freed until 
winding ceases. 


UnireD WATER SOFTENERS, LTD. 


‘Those who find that the boilers under their charge 
suffer from scaling, foaming, and all the other troubles 
arising from impure water supply, will be interested 
by the exhibits on the stand taken by United Water 
Softeners, Ltd., of Gunnersbury-avenue, London. 
Many others, too, in a great number of industries 
in which the purity of the water supply is of con- 
siderable importance, should also pay a visit to this 
stand. The latest type of automatically controlled 
base exchange industrial water softener is illustrated 
in Fig. 15. The principle under which base exchange 
softeners work is that of exchanging sodium for the 
various bases, e.g., calcium, magnesium, &c., in the 


about is shown by the following analyses before and 
after treatment : 


Before Treatment. 
Parts per 100,000. 
Calcium carbonate “is ik aie 


Calcium sulphate .. 2-55 
Magnesium sulphate 0-94 
Magnesium chloride 0-43 
Sodium chloride 1-82 


After Treatment. 
Parts per 100,000. 
Sodium carbonate. . eae eee 


Sodium sulphate .. 3-77 
Sodium chloride 2-16 
Hardness Nil 


The total salts are not removed, but at the same 
time hardness is reduced to nil. The exchange is 





carried out by a bed of the softening mineral suitably 








UNIT—LONDON ELECTRIC 


supported in a container. The water to be softened 
is passed through this bed, which automatically 
effects the exchange. After a certain period, depen- 
dent on the capacity of the plant, the softening 
mineral needs to be restored to its original condition, 
i.e., regenerated. This object is effected by passing 
through it a solution of common salt, which is there- 
after run to the sewer. It will be seen that no 
chemicals need be added, and that fluctuations of 
the hardness of the incoming water are automatically 
taken care of. In the particular plant under discus- 
sion, the various operations in the cycle of softening 
and regeneration are performed automatically. 
Mounted on the side of the main container there is 
a rotary valve having four positions and driven by 
an electric motor. Taking it to be in the “ softening ” 

















Fic. 15—BASE EXCHANGE INDUSTRIAL WATER 


SOFTENER—UNITED WATER SOFTENERS 

position at first, it will remain there until a predeter- 
mined quantity of the water to be softened has 
passed through the plant. The meter which measures 
the volume of water then closes an electric control 
circuit, which energises a magnetic switch and starts 
the motor. By this means the valve is rotated to 
the ‘‘ backwashing ”’ position. Water is then forced 
through the bed of mineral in the reverse direction 
to loosen and maintain it in a free condition. The 
time during which this flow continues is controlled 
by a telechron motor set going by the movement of 
the rotary valve. On the expiry of the predetermined 
period the telechron motor again energises the 
magnetic switch and the rotary valve is moved to 
the ‘‘ brining” position. At the same time, a pilot 
connection from the rotary valve causes the 
diaphragm-operated brine valve on the suction 
side of an injector to open and remain open for the 
duration of the brining. During this operation the 
mineral bed is regenerated and brought back to its 
original condition. The amount of brine injected 
is controlled by the measuring tank from which it 
is withdrawn. When the predetermined amount has 
passed a float switch situated in this tank again 
energises the control circuit, the flow of brine is 
stopped, and the rotary valve moved to the rinsing 
position. The duration of this state is controlled 


by the telechron clock, which, energising the circuit, 


ing position. It will be observed that it is quite 
easy to alter the length of any particular period. 
For “washing” and “rinsing” setting of the 
“ time ”’ switch is all that is required, while adjust- 
ments of the water meter and float-switch settings 
alter the duration of the periods of softening and 
regenerating respectively. 

Another apparatus of considerable interest to be 
seen on the stand is the electro-chemical dosing gear 
for the ground operation of lime-soda water softeners 
illustrated in Fig. 16. Usually, in lime-soda plants of 
large capacity the dosing gear for the chemical reagents 
is placed at the top of the sedimentation tank. The 
objection to this arrangement is an entirely human 
one. Where the climb to the top may be 30ft. or 40ft., 
and especially during inclement weather, if the plant 
is out of doors, the attention it should periodically 
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FiG. 16—ELECTRO-CHEMICAL DOSING GEAR 
—UNITED WATER SOFTENERS 


receive is likely to be neglected in favour of less 
unpleasant tasks. Consequently, many attempts 
have been made by various makers to bring the 
measuring gear to ground level. The plant now 
produced by United Water Softeners, Ltd., has been 
specially designed for this purpose, and is in no 
sense an adaptation of the ordinary plant. it 
consists essentially of a cylindrical reagent prepara- 
tion tank fitted with a motor-driven mixing gear 
and a rotary pump of special design for lifting 
the chemicals to the settling tank. As usual, the 
hard untreated water is taken directly to the top 
of the sedimentation tank. On the way it passes 
through a meter which, after the passage of any 
suitable predetermined quantity, closes an electrical 
contact device. The consequent current flowing 
in the circuit energises a powerful solenoid which, 
in turn, operates a chemical discharge valve and 
so controls the amount of reagent added by the 
dosing gear. This valve, of which the full title 
is the ‘“‘I.H” Patent Positive Chemical Discharge 
Valve, is of the double-beat piston type, and is 
attached to the side of the mixing tank at the 
bottom. It is capable of adjustment over a wide 
range of discharges, and when once set gives, it is 
claimed, a constant discharge irrespective of the 
head of solution in the mixing tank. The reagents 
discharged by the valve pass into a small dilution 
tank, where they are diluted by a jet of softened 
water, which is arranged to impinge continuously 
on the valve, thus washing it clean. From the dilution 
tank a small rotary pump discharges the fluid into 
the settling tank. 


THE Monp Nicket Company, LiTp., AND 
HENRY WIGGIN AND Co., Lip. 


The stand taken by the Mond Nickel Company, 
Ltd., of Thames House, Millbank, London, is arranged 
to demonstrate the wide range of uses of nickel alloys 
in various engineering fields. Here there are to be 
seen nickel cast iron liners for oil engings and a 
piston for the same type of prime mover. The 
suitability of nickel steels for a number of purposes 
is illustrated by such contrasting things as chisels 
and gear wheels, for both of which, of course, hard- 
wearing properties are essential. Nickel-bronze 
is shown in the form of gears, while the ¢orrosion- 
resisting properties of cupro-nickel alloys is exem- 
plified by their use in condenser tubes. Besides heat- 
resisting castings, nickel-manganese bolts and nickel- 
aluminium aero-cylinder heads, ‘pure nickel is 
exhibited in the form of pellets and shot. An inter- 
esting detail on the stand is a mechanically rotated 
chart, showing, besides illustrations, correct foundry 
mixtures for castings in nickel cast iron and the 
physical properties resulting. On the stand of 
Henry Wiggin and Co., Ltd., further applications of 
nickel in various alloys are to be seen, notably elec- 
trical resistance alloys, nickel-clad steel and nickel- 
copper-chromium superheater spacing pieces. In 








raw water. A typical example of the change brought 


once more brings the rotary valve back to the soften- 





addition, the very wide range of application for 
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Monel metal in the marine field is demonstrated by 

the exhibition of such diverse objects as turbine 

blading, propeller shafts, joint rings and motor 

boat fittings, not to speak of ship’s hospital equip- 
ment and a number of castings and forgings. 
STANDAGE Power Coupiines, Lrp. 

When deseribing in our issue of January 13th, 1933, 

the Standage resilient coupling, designed and manu- 


factured by Standage Power Couplings, Ltd., of 
Precision Works, 100, Blackstock-road, London, N.4, 
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we referred to a new form of resilient universal 
coupling for transport vehicles, which was then being 
tried. This new type of coupling, which has now been 
under test for the past nine months on a. 30-cwt. 
Albion express delivery van belonging to Carter, 
Paterson and Co., Ltd., is shown for the first time at 
Olympia. _ A general drawing of the complete pro- 
peller shaft assembly is reproduced in Fig. 17 while 
in Fig. 18 the various component parts of the 
coupling and drive are shown. The object of the 
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FiG. 17—PROPELLER SHAFT ASSEMBLY—STANDAGE 
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protecting the laminated spring 


possibile overloads. 


member and the driving springs. 
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angularity of the two shafts. It will be further seen 
from Fig. 17 that the periphery of the driven disc 
is radiused and that it can slide longitudinally within 
the imner surface of the driving member. A felt 
retaining ring is mounted at the outer end of the shell 
of the driving member in such a way that the ring is 
always kept in contact with a spherical seating on the 
driven disc by means of a compression spring, making 
an effective oil seal. 





It is of interest to record that, following the prac- 








FiG. 18—-COMPONENT PARTS OF COUPLINGS AND SHAFT—STANDAGE 


coupling is to provide resiliency with a constant 
velocity ratio between the driving and driven shafts 
throughout each revolution, no matter to what angle 
the shafts be inclined. Further, to give synchronisa- 
tion combined with sufficient relative movement 
between the driving and the driven member, and to 
enable the splined shaft and sleeve which is an 
essential part of most other universal couplings, to be 
done away with. As will be seen from the drawing and 

















FiG. 19—CENTRE DRIVING HUB—STANDAGE 

engraving, Figs. 17 and 18, the flexible members 
take the form of groups of flat laminated springs 
which are made from special alloy steel and are 
hardened. The driving member is a steel sleeve in 
which there are axially formed slots or teeth in which 
the packets of spring beams lie. The middle part of 


each slot is made slightly wider than the ends, 
thereby giving a free span in which the springs can 
flex to a limited extent, an arrangement which, while 





tical tests of these couplings over a period of nine 
months, Carter, Paterson and Co., Ltd., have recently 
placed an order with Standage Power Couplings, Ltd., 
for thirty complete propeller shaft assembly sets, 
which will be used in the new 2-ton electric vehicles 


providing the desired amount of resiliency, at the 
same time limits the amount of flexure, thereby 
beams against 
The driven member, which will 
be seeux in the centre of Fig. 18; consists of a solid 
steel disc in the periphery of which is cut a series of 
specially formed slots, the sides of which are curved 
to give an ample area of contact between the driven 
The shape of the 
slots is also designed to limit any possible stressing of 
the springs which might be brought about by the 
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chronisation is desirable. We reproduce in Fig. 19 
a view of the centre driving hub of such a coupling, 
which shows the special pivotal bearing pieces 
employed. As will be clearly seen from the right-hand 
view, the springs are carried in a slot milled in the 
circular bearing piece, their movement being con- 
strained by the edges of the slotted driving disc, 
exactly as in the coupling we have already described. 

There are also exhibited on the stand several forms 
of industrial couplings designed for high-speed turbine 
drives, rolling mills, fly-wheel type couplings for 
engines and air compressors, and brake drum 
couplings for lifting and hoisting machinery. These 
display different designs of hubs and coupling covers. 
A standard coupling with the outer coupling in two 
halves is shown in Fig. 20. The view to the right is 
the coupling complete and that to the left the coupling 
with the covers removed, enabling the laminated 
spring members to be clearly seen. Several couplings 
are mounted for running conditions, and one coupling 
has been arranged with an indicating device which 
demonstrates the synchronisation of the driving and 
driven shafts. 


Parsons MARINE STEAM TURBINE Company, Lr. 


As in previous Exhibitions, the Parsons Marine 
Steam Turbine Company, Ltd., of Wallsend-on-Tyne, 
is exhibiting various models, working and otherwise, 
showing typical arrangements of its well-known marine 
steam turbines. Included among these is a working 
model of the company’s latest ‘‘ Simplex Unit ’’ system 
for cargo boats, The model is arranged to permit 
visible examination of turbine blading, gear wheels, &c. 









FiG. 21—MODEL OF ‘“‘SIMPLEX’' TURBINE 
UNIT—PARSONS MARINE 


The propelling unit consists of two turbines working 
in series, one high-pressure and the other low-pressure. 
These turbines drive a common pinion through reduc- 
tion gearing to the propeller shafting. The model 
illustrates the compactness of the whole unit, which 
enables the turbines, condenser, gear case, gear wheels, 
thrust block, &e., if conditions allow, to be com- 
pletely assembled in the works, and lifted into position 
on board in one piece, and this without sacrificing 
easy and complete accessibility to all parts of the 
installation. For aS.H.P. of 2000, which is equivalent 
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FIG. 20—INDUSTRIAL TYPE COUPLING—STANDAGE 


now under construction for Carter-Paterson’s trans- 
port services. 


In addition to the coupling above described, a | estimated to work out at 56 tons. 


special type of power transmission has been designed 


to 2200 1.H.P., at @ speed of 75 revolutions of the 
propeller shaft the weight of the complete unit 1s 
With a boiler 


pressure of 2751b., temperature 750 deg. Fah., 


for the driving of locomotive valve gears by angular | vacuum 28}in., the steam consumption would be 


shafts and for similar purposes where perfect syn- 





about 8-0lb. per horse-power hour, This model is 
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outstanding among the company’s exhibits and should 
prove of great interest to all shipowners, shipbuilders, 
and marine engineers. 


Morris Morors, Lrp. 


On the stand of Morris Motors, Ltd. (Kngines 
Branch), Gosford-street, Coventry, there is shown a 
very wide range of Morris industrial engines. They 
include 24/49 H.P., 12/24 H.P., and 5/12 H.P. indus- 
trial units, all of which are installed in framework 
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Fic. 22—24-48 H.P. E 





and complete with the usual auxiliaries for an 
industrial drive. Besides these there are bare 
engines of the 14/24 H.P. type, illustrating a non- 
clutch pattern with a standard 2 to 1 speed reducing 
gear, and the same type of engine with a standard 
cluteh drive. The Morris marine engine is represented 
by the four-cylinder 11/18 H.P. Morris ‘‘ Navigator ” 
unit arranged to use paraffin fuel. Most of these 
engines have been described in THE ENGINEER, with 








obtainable, which more than covers the power output 
range of 24 to 48 H.P. above mentioned. The unit is 
designed to run economically at speeds above 
750 r.p.m., while for running under continuous load 
.& speed between 1600 and 1700 r.p.m. is recom- 
mended, As Fig. 23 indicates, the cylinder block, 
which includes the upper part of the crank case 
carrying the main bearing. housings, is a single 
casting which embodies the water-cooled spaces 
around the cylinder walls and the valves. The head 
is of the detachable type with side valves. Attached 
to the cylinder casing is the aluminium oil sump, 




















case and cylinder head design is the provision of 
large cooling water passages. The circulating water 
is supplied by a  belt-driven centrifugal pump 
arranged below the fan on the front of the engine. 
Both the fan and pump drive pulley are of the adjust- 
able flange pattern. The lubricating oil pump is of 
the vertical gear type and is driven from the crank 
shaft through helical gears. As Fig. 23 clearly 
shows, it is placed low down in a walled-off portion 
of the oil sump, the outer casing of the pump being 
formed by a gauze filter. The main oil circuit 
includes an additional external filter and a relief 





















































which is of large capacity and is designed to take the | valve. In Fig. 24 we show a section through the 
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FIG. 24—SECTION THROUGH 


full oil supply. As indicated in Figs 22 and 23, the 
sump is generously ribbed in order to provide a good 
cooling surface. The crank shaft has three main 
bearings and these, together with the connecting-rod 
bottom end bearing, are of the full ring type lined 
with white metal, replacement being provided for by 
a convenient and rapid replacement service. <A 
balanced connecting-rod of H section is used, which 
is a drop forging in steel. The hollow gudgeon pin is 
of large diameter and is clamped into the small end 
by a set screw. The material is a special steel, case- 
hardened. The pistons are of aluminium alloy and 
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FIG. 23—PART SECTIONAL VIEW OF 24-48 H.P. ENGINE—MORRIS 


the exception of the new 24/48 H.P. unit, which 
we illustrate herewith. 

In Fig. 22 we show a general view of the non- 
clutch unit complete in framing for an industrial 
drive, along with a self-contained air-cooled radiator 
and a 10-gallon petrol tank. A part section through 
the engine is reproduced in Fig. 23, while in drawing 
Fig. 24 a section through the governor is given. 
The engine has a bore of 100mm. or 34in. with a 
stroke of 112'mm., or a little over 43in., and a cubic 
capacity of 3518¢.c. The order of firing is on 
cylinders numbers one, three, four, and two con- 
secutively. A speed range from 300 to 2000 r.p.m. is 
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they carry two rings and an oil séraper ring in the 
head portion and an additional oil seraper and return 
ring on the skirt of the piston. A larger diameter 
cam shaft is employed. It is supported im three 
bearings and is driven from the crank shaft by a 
Duplex pattern roller chain. This chain drive also 
operates the governor shown in Fig. 24, and the 
magneto. Returning to the valve gear, it may be 
noted that the tappets are carried in groups of four 
and are housed in detachable guide blocks. The 
valves are of the usual mushroom pattern with 
renewable guides, the valve springs being retained in 
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GOVERNOR GEAR—MORRIS 

































governor, which is of a new design with an adjust- 
able speed arrangement for close limit governing. 
Alongside the governor will be seen the flexible 
coupling for the magneto drive, which is of the semi- 
vernier pattern, enabling the ignition to be accurately 
set. The magneto is by Lucas and a single jet Smith 
vertical carburetter is used. A removable starting 
handle operated from the front of the engine forms 
part of the standard equipment. The rear end of the 
crank shaft is splined for a coupling and, when desired, 
a three-armed spider for a Harding type disc can be 
supplied instead of a coupling, or a clutch of the Borg 
and Beck single dry plate type can be fitted. The 
reduction gear, which we do not illustrate, consists of 
a separate unit, which is bolted to the rear end of the 
fly-wheel housing. The distance between the crank 
shaft and the tail shaft is 5}in., and eight alternative 
positions are provided at 45 deg. around the centre 
of the crank shaft. At the journal end there are ball 
bearings, which, while supporting the shaft, can also 
deal with a considerable thrust load. : A separate 
lubrication system is fitted for the reducing gear. 
The engine we have described marks a further exten- 
sion of the engines in the Morris industrial motor 
series, which have now found application in many 


fields. 
CHANCE BROTHERS AND Co., Lrp. 


A display of “glass silk” for heat-insulation 
purposes is to be found on the stand of Chance 
Brothers and Co., Ltd., of Firhill, Glasgow, N.W. 





SILK 


Fic. 25—GLAass 


For some while past the use of glass silk for heat 
insulation has been generally adopted abroad, more 
particularly in Germany. It was not, however, 
until 1930 that Messrs. Chance Brothers introduced 
its manufacture into this country. Since that date, 
a complete technique has been developed for its 
manufacture and application to standard British 





position by conical cotters. A feature of the crank 






engineering practice. ‘Glass silk” is sometimes 
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confused with “slag wool,” or silicate of cotton, 
although the two substances show remarkable differ- 
ences in their structure. Figs. 25 and 26 are micro- 
photographs of similar magnification of random 
samples. of glass silk and slag wool respectively. 
Glass silk is composed of long, silky fibres, which 
cling together and assume in the course of preparation 
an ideal formation for locking air cells within their 
structure. It is devoid of foreign particles, and can 
withstand handling without disintegration ; further, 





FIG. 26—SLAG RWoo.t—CHANCE 


there is no tendency to form large air pockets. As 
it is glass pure and simple, it is chemically inert, 
and adulteration of the glass is impossible without 
detection. By way of illustrating its purity, Fig. 27 
shows a piece of mattress (glass silk mounted on wire 
netting) which had been exposed to the Glasgow atmo- 
sphere for nine months whilst serving as the covering 
for a boiler under steam. The black area shows the 
condition of the exposed silk upon removal, the light 
area being the result of washing for about one minute 
under rur ning water, to which a little soap had been 


added. Glass silk emerges well from tests, made 
both at Glasgow and at the N.P.L. It was found that 
it has a high insulating value ; that the labour of 
application is low, since the great width results in 
relatively few laps having to be made to cover a given. 
length of pipe; that it can withstand any steam 








FiG. 27—GLASS SILK AFTER EXPOSURE TC 
Ciry ATMOSPHERE—CHANCE 


temperature up to 900 deg. Fah. without disintegra- 
tion; that it can withstand excessive vibration 
without subsiding ; and that it will not affect, nor will 
it be affected by, any substance with which it is likely 
to come into contact, as it is chemically inert. 





(To be continued.) 








New Steel Furnaces of the 
English Steel Corporation, Ltd. 


\ OST engineers are probably conversant with 

the general arrangements which have been made 
within the past few years in the direction of amalga- 
mating and consolidating the various steel-making 
concerns now controlled by Vickers, Ltd., so we need 
not enlarge upon them here, except to remind our 
readers that the principal “‘ making ”’ works are those 





MACHINES 


MORGAN GAS 


at Brightside, Grimesthorpe, Attercliffe, and Man- 
chester. Some other works, which originally belonged 
to the group now associated, have been shut down 
within recent years, notably the Penistone works, | 





which were described in THE ENGINEER of July 6th, 
1923, et seg. All these works had their individual 
organisations for both control and research, and we 
have a suspicion that there was at one time a certain 
degree of reticence in the interchange of experience 
and knowledge between them. Such a state of affairs 
has, however, now been removed by the establish- 
ment of the headquarters 
of the English Steel Cor- 
poration, Ltd., at the 
Vickers Works, Brightside- 
lane, Sheffield. We may 
remind our readers that the 
English Steel Corporation, 
Ltd., embraces Vickers, 
Armstrong - Whitworths 
and Cammell Laird, all 
firms with an extended 
experience of steel making. 
This policy of centralisa- 
tion has resulted in the 
construction of the most 
modern installation of 
steel furnaces in England. 
It is the purpose of these 
furnaces not merely to 
produce great quantities 
of steel, of what might be 
described as “‘rail”’ quality. 
which is provided for by 
many works in the Mid- 
lands and N.E. Coast, but 
to make steels for special 
purposes, such. as_ those 
required for modern. boiler 
drums working at high tem- 
peratures, hollow forged 
drums up to 100 tons in 
weight for chemical and oil 
engineering processes, crank 
and propeller shafts, elec- 
trical rotors, automobile 
and aircraft forgings, &c. 
The reconstruction has 
been effected by clearing 
away 12 old furnaces at 
Sheffield and erecting there 
three—there will ultimately be four—60-ton furnaces 
and providing a headquarters laboratory which is 
in touch with the routine laboratories of the other 
works. The whole of this plant, exclusive of the 





oftices and research laboratories, is covered by six 
bay roofs, ranging up to 420ft. 9in. long, and covering 
an area of 17,500 square yards. The buildings were 
supplied and erected by Sir Wm. Arrol and Co., 
Ltd., Glasgow, while the roofs.are covered with 
Robertson’s asbestos sheets and glazed with Mellowes 
Eclipse glazing. It is noteworthy that on the occasion 
of our visit to the works, which happened during the 
recent ‘‘ heat wave,’ they seemed more cool, or shall 
we say “less hot,’’ than any other steel works we 
have visited. 
THE STEEL PLANT. 


In describing a steel-making plant, it is not easy 
to decide where to start, for so many items congregate 
at the furnace itself, all of which are equally 
important. It seems, however, appropriate to begin 
with the gas-making plant, which provides the heat 
necessary for melting and refining the charge in the 
furnaces. 

There are two Morgan gas producers, arranged 
between the second and third chimneys of the furnaces 
in their own bay. The producers are 11ft. diameter 
inside the brick lining, and have shells 12ft. 4in. 
in diameter. The revolving bottoms, which are 
water-jacketed, are 13ft. in diameter, and are 
supported on rollers having Skefko bearings. Each 
machine is capable of gasifying from 60 cwt. to 
70 cewt. of coal per hour, and either one is capable of 
providing all the gas necessary for the normal working 
of the furnaces. We inquired as to the hiatus which 
would intervene should one of the producers break 
down—naturally a very improbable circumstance 
and were told that gas could bs got from a cold pro- 
ducer in the case of emergency in the matter of three 
or four hours. 

The coal, washed nuts, is delivered in standard 








INGOT THROUGH 


POURING A 175-TON 
Two LADPLES 


railway wagons on a siding at the north end 
of the bay to a Babcock and Wilcox automatic 
tippler. It is emptied into a hopper, from which it 
is raised by an elevator to a conveyor which takes it 
to bunkers over the producers. These bunkers are 
each of about 60 tons capacity. 

The ashes are ploughed out of the rotating bottom 
of the producer in the’ standard Morgan manner, 
and dropped into tipping trucks, which take them to 
an underground hopper. From this they are raised 
to a hopper by a skip elevator and are then shot 
down into railway trucks alongside for disposal. 
All this plant is well boxed in to prevent dust blowing 
about. 

The whole of the coal and ash-elevating and con- 
veying plant is electrically operated by push-button 
control from three different stations, viz., at the 
producer platform, at the ground bunker, and at the 
motors, the current being automatically switched 
off when either or both of the overhead coal bunkers 
are full. The coal and ash-handling plant was supplied 
by Robert Boby, Ltd. 

The gas from the producers is led into a common 
gas-box and dust-catcher, from which separate down- 
takes take it by underground flues to each of the 
furnaces. The producers are fitted with an “ Arca” 
gas-pressure regulator, gas-temperature recorders, 
and recording and indicating thermometers for the 
blast temperature. 

The raw materials in the form of steel scrap, 
pig iron, &c., are brought into a bay between the 
gas producers and the furnaces. There they are 
spread out with the assistance of two 10-ton gantry 
cranes, one by Arrols and the other by Wellmans. 
The latter is, by the way, an adaptation of an 
ingot stripper from one of the dismantled works. 
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Both of these cranes are equipped with electro- 
magnets for lifting the scrap and pig into charg- 
ing boxes, from which they are charged into the 
furnaces. The boxes are of, nominally, 2 tons 
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the stage which fronts the furnaces, and extends 
slightly over the scrap bay. There they are marshalled 
in charges and marked accordingly. The marking is 
made on blocks of wood that ave dropped into the 


x,’ | 


87-6°% 54-0" 70-6" 


RAW MATERIALS WATERIALS| HEAVY MOULD : 
STOCKYARD & GAS OCKYARD STOCKY ARD 


"a al 
| PRODUCER BAY 


“| Raw 
87 
















gers Two 10 Ton £.0.T 

















56-0" Span ees pot. 3a Cranes 49~ 0° 
One 200 Ton £.0.T Ladle Crane Go~7 SHON. Gus 18 Toni Matt Span Two 100 Tou £.0.T Cranes | 
2 4 rey wo, 28 . Type Box Lifter With 25 Ton ew Hoist 
me 2 38° 6" Span One 10 Ton E.0,T care”. gual 
Magnet Crane pat 
CROSS SECTION 
—t 
“ LMS. RLY. —— 
aie ae 
Sel 4 


















Oe Ss a OO mn Oe a ne a ee 


— eee 
















































Ganister 


































Mills oie 
| <li Ie. 
| is Ss 

p So oie 
Shr ae 
i} eo i of 
etn ~ 

















i r 
Y 5 Ton E.0.T Crane 








LADLES ETC, 








; 60 Ton O.H, 
Furnace C. 


26 Ton E.0.T Crane 

















il 


60 Ton 0.W. | 
Furnace A 




















Ton £.0.T, Crane 

















| 
: 
= 
~ Eee 
2 | 
= iH] 
= " 
= i 
Ss t 
5 | 
a 
ie aie 3 
te, 3 
YY x” 3 
‘= >» = 1! 
T$§ s 
Sy : es 
S<3 2 
Bea 8 | i |. 
32 s +| 100 Ton E.0.T.Crane ij 
g2°~ — 
Sz z ts n 
asi 
2 ~ 
sess ——— S 
“2o = i Ss 
Sh 4 = | 
ao | 
iss = \ = I 
ESE : 3 
it = i] 
: oe 




















Tre Enoween”* 


GENERAL ARRANGEMENT OF 


capacity each. They are loaded up by the electro- 
magnets, and, grouped in threes, are weighed on 
either one of two Pooley weighbridges to make up a 
charge. These machines weigh to the nearest pound 
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NEW STEEL FURNACE PLANT 


sockets of the boxes, so that they cannot be picked 
up by the furnace-charging machine without the 
attention of the foreman melter. 

Other ingredients of the charge, such as manganese, 
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slewing overhead electric charger, which picks up 
the boxes from the back of the stage and tips 
the materials into the furnace. The construction 
of these charging machines, with their long arm that 
can be raised, lowered or rotated in an uncanny 
manner, is so familiar to engineers that there is no 
necessity to enlarge upon it here; but it is note- 
worthy that in the works under review the charger 
is carried by an overhead gantry crane, instead of 
running on the floor. As a consequence the whole 
of the stage is free for working purposes and there is 
no necessity to keep the trucks clear. In fact, it was 
one of the first impressions that we gained, on the 
occasion of our visit, that the stage was remarkably 
tidy. The furnace stage is 89ft. wide and, inclusive 
of the amount occupied by the furnaces themselves, 
has a total area of 33,600 square feet, or 8400 square 
feet per furnace. The front or tapping side is 13in. 
lower than the charging side, and the two levels are 
connected by a gentle ramp. The width on the 
tapping side is 11ft. clear of the furnace binders. The 


‘| stage is designed for a load of 3 cwt. per square foot, 


the floor plates being fin. thick, and is kept entirely 
clear of the furnaces, so that each furnace may 
expand independently and the stage plates are divided 
at each furnace to allow them to expand or contract 
at will. The stage is shown with other views on p. 234. 

The furnaces themselves, one of which we illus- 
trate, were designed and built by G. P. Wincott, Ltd., 
of Sheffield, are of the open-hearth type, with acid 
linings, and each has a capacity of 60 tons. They 
are worked each with its own chimney stack and 
there are no waste heat boilers. They have a bath 
measuring 28ft. by 12ft. and the melting chamber is 
7ft. 9in. high from the bottom of the bath to the 
centre of the crown. 

The regenerative chequer chambers below are 
entirely clear of the furnace bath, so as to facilitate 
the removal of slag and other material in the event of 
a break-out. Each furnace has three charging doors 
and two fettling doors on the charging side and two 
fettling doors on the tapping side, the charging doors 
being operated by Blaw Knox electric door lifting 
mechanism. The gas and air valves are automatically 
reversed, after a prior warning, by Klaxon horns, by 
means of a Leeds and Northrup automatic reversing 
equipment, which can, however, be switched over to 
hand control when desired. Indicators, placed away 
from the furnaces at the back of the stage, 
show the direction of the incoming gas and air, 
the pressure in the gas mains, the temperatures 
in the regenerator chambers, the chimney draugki, 
the temperature of the waste gases, and the amount 
of CO, in the products of combustion, all of which 
are recorded on charts. The furnaces are therefore 
under complete control and full records of all ‘‘ heats ” 
are available. These records are kept on cards which 
give a detailed account of -all such matters as the 
ingredients, the times when they were added, and the 
names of the leading men. Finally, the opinion of the 
melter and the casting pit foreman as to the quality 
of the melt is obtained individually and is recorded 
separately. 

During the progress of the melt small samples are 
taken periodically and subjected to the usual visual 
test, and towards the end a complete chemical 
analysis is made as a check in a laboratory adjacent 
to the end of the furnace stage. Another sample for 
analysis is also taken when the melt is teemed. 


CASTING. 


The casting bay is served by one 200-ton 
Arrol ladle crane with a 50-ton auxiliary hoist, one 
100-ton Arrol ladle crane with a 25-ton auxiliary 
hoist, and a 25-ton Wellman crane, all on one track 
level. Above them there runs a 10-ton Arrol general 
service crane. 

The ingots are poured in moulds standing on the 
floor, and are allowed to cool there until such time as 
the mould may be stripped off, in contradistinction to 
the practice in continuous mills, where the ingots are 





taken away on trollies to the soaking pits, as the hot 
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SECTIONS THROUGH 60-TON ACID OPEN HEARTH STEEL FURNACES 






ingot may require other heat treatment before it is 
ready to go to the forge or the mill. On the floor 
served by the cranes there is ample accommoda- 
tion for normal sized ingots and there are also three 
pits for extra large casts. The largest of these pits 


which is crushed in a machine near the ash hoist, 
flux, and alloying metals, are brought up on to the 
furnace stage. They are charged into the furnace 
except such materials as may be ordered by the 
melter to be shovelled in by a 5-ton Wellman 


on a total of 15 tons, and the procedure is to balance 
out on the total amount of charge on the last box, 
so that the desired weight of charge is arrived at. 
The filled boxes are lifted up by the same cranes, by 
means of slings, and are placed on a gantry on 
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measures 24ft. by 20ft. 10in. and is 20ft. 6in. deep. 

When it is necessary to pour a very big ingot, 
which may weigh up to 250 tons, all the furnaces 
are, naturally, concentrated on the job. The mould is 
put in one of the pits and a staging arranged above. 
A ladle of metal—from 70 to 80 tons—is brought from 
one of the furnaces, set on this staging, the stopper 
lifted and the steel allowed to run into the ingot 
mould. At a given time another ladle is brought 
from one of the other furnaces and is held by the 
crane above the first ladle, The steel is’ teemed 
through the first ladle, the sizes of the nozzles being 
so arranged that the first ladle always contains a good 
body of steel, the slag continuously floating on the 
surface, being thus prevented from getting into the 
ingot mould. The number of furnaces and ladles 
used is, of course, governed by the size of the ingot 
required. We give an illustration of such an opera- 
tion. 

The ingots are dispatched to the forge, the rolling 
mill, or any other destination by rails which run into 
the casting bay. 


THE LABORATORY. 


Although we are immediately chiefly concerned with 
this new melting plant, it would seem that our account 
would hardly be complete without some reference to 
the research laboratories of the company, as they 
serve such an important part in the activities of the 
works with which they are connected. 

The research laboratories are quite distinct from 
those at the melting stages and warehouses, which 
are only concerned with the work of the melting- 
house. They are, nevertheless, kept in intimate 
contact with the works by an officer who seems to 
know all about what the customers want, what the 
works are producing, and what the research depart- 
ment can suggest in order to adapt the works practice 
to meet the special requirements of any customer—an 
arduous, but interesting, job. 

There are at the Vickers works laboratories for 
chemical analysis, corrosion study, microscopy, and 
macroscopy, for testing the physical properties of 
metals (which includes their magnetic qualities), for 
testing their mechanical strength at ordinary tem- 
peratures, and for exploring the effects of heat treat- 
ment, including long-period “‘ creep ” tests at elevated 
temperatures. Finally, there is a ‘“ post mortem ” 
department. The name is significant. 

Any university research student would feel envious 
on going over these laboratories, for not only are they 
equipped with the very latest instruments, but they 
have a great fund of material to work upon. What 
university, for instance, would go to the expense of 
chopping up a 12-ton ingot of alloy steel to see what 
it looks like inside ? 








Vickers Ltd. 





Tue following official statement has been issued by 
Vickers Ltd. in answer to certain misleading articles in 
the Press of various foreign countries, implying control of 
subsidiaries and association with certain foreign firms with 
whom Vickers Ltd. has either no connection or merely an 
investment. 


. 





Vickers Ltd. is now a holding company and its manu- 
facturing interests are confined to the following groups :— 
1. Armament, shipbuilding, steel and engineering 

(through Vickers-Armstrongs Ltd.). 

2. Rolling stock (through Metroplitan-Cammell Car- 
riage, Wagon and Finance Company, Ltd.). 

3. Aviation (through Vickers (Aviation), Ltd.). 

4. Sundry British industrial undertakings wholly 
controlled by Vickers Ltd. 

1. Vickers-Armstrongs Ltd. resulted from a fusion of 
the shipbuilding and armament interests of Vickers and 
Sir W. G. Armstrong, Whitworth and Co., Ltd., and its 
main subsidiary is the English Steel Corpcration, Ltd., 
which was a combination of the steel interests of Vickers- 
Armstrongs with those of Cammell Laird and Co., Ltd. 
It has one small subsidiary company in Spain, and its only 
other foreign investments consist of minority holdings in 
companies in Spain, Japan, and Roumania. 

Vickers-Armstrongs are not in any way associated with 
other companies in the Armstrong-Whitworth group, 
such as Sir W. G. Armstrong, Whitworth and Co. (Engi- 
neers), Ltd., and Armstrong Siddeley Motors, Ltd., &c. 

2. Metropolitan-Cammell Carriage, Wagon and Finance 
Company, Ltd., resulted from a fusion of the rolling stock 
interests of Vickers and Cammell Laird. 

3. Vickers (Aviation), Ltd., comprises Vickers (Avia- 
tion), Ltd,, and its subsidiary, Supermarine Aviation 
Works (Vickers), Ltd., and has no foreign associated 
concerns. 

Possibly, some misunderstanding as to the financial 
interests of the Vickers group is attributable to the fact 
that companies formerly owned by Vickers Ltd. and 
bearing “ Vickers ” as of the name have been sold 
without any alteration in the title of the company. 

In 1926, Vickers sold the whole of its interests in 
Canadian-Vickers Ltd., but that company still carries on 
business in Canada under its original name. 

Similarly, Vickers disposed of its control in Metro- 
politan-Vickers Ltd., which is now one of the constituent 
companies of Associated Electrical Industries, Ltd. 
Although Vickers have acquired shares in A.E.I. as an 
investment, they have only a minority interest with no 
participation in control or ment. Vickers-Arm- 


strongs Ltd. are not interested in any way in Metropolitan- 
Vickers Ltd. 
Vickers have a minority holding in Viekers-Common- 


| State for the Colonies and the board of the company. 


that undertaking. Vickers (Ireland) Ltd, is, however, a 
subsidiary of Vickers-Armstrongs Ltd. 

The extravagant assertions made from time to time as 
to the ramifications of the Vickers combine in different 
parts of the world*and their association with Skoda, 
Schneider, Bofors and other armament firms have no 
substance in fact, as the policy of the board since the 
reconstruction of the company in 1925 has been to con- 
solidate its manufacturing interests in the four groups 
mentioned. 





South African Engineering Notes. 
(By our South African Correspondent.) 
Victoria Falls Power Concession. 


AN agreement conceding Northern Rhodesia’s 
rights in hydro-power from Victoria Falls to the Victoria 
Falls and Transvaal Power Company, has been forwarded 
to London for signature if approved by the Secretary of 


The main points are: (1) The company to have the sole 
right to e hydro-power from the falls for sixty years, 
which, under certain circumstances, may be extended ; 
(2) the company to pay £500 a year, plus ls. per horse- 
power; (3) the company to install a generating station, 
to meet any reasonable demands, as soon as possible ; 
(4) if, at the end of five years, the company has not begun 
operations, and the Government is satisfied that a demand 
for current and other conditions justify the necessary 
expenditure, the Government may call upon the company 
to install the a station; (5) if the company 
disputes the adequacy of the demand, the question shall 
be referred to arbitration ; (6) if the decision is in favour 
of the Government, the company must, within six months, 
say whether it intends to proceed with the works; (7) if 
the company does not so notify the Government, or if it 
decides not to proceed, then the Government may cancel 
the concession ; (8) if nothing has been done by the com- 
pany, or any action taken by the Government at the end 
of the first five years of the lease, the Government may 
similarly review the position at the end of the second 
five years, and so on every five years during the period 
of the concession. 


Galvanised Iron Industry. 


The last report of the Board of Trade and Indus- 
tries states that representatives of two of the leading 
British exporters of plain and corrugated galvanised 
iron sheets to the Union have approached the Government 
with a view to obtaining some tariff assistance for the 
establishment of a galvanised sheet industry in South 
Africa, and a tentative agreement has been arrived at 
between these firms and the S.A. Iron and Steel Cor- 
poration, Ltd., the object being to form jointly a new 
company for the manufacture of black plates and gal- 
vanised iron sheet at or near Pretoria, and for the produc- 
tion of plain and corrugated galvanised sheets at certain 
coastal centres from black sheets imported from the mills 
of firms in Britain. The Board of Trade and Industries 
recommended Government encouragement should be 
extended to the industry, and that in the absence of 
cost information, such encouragement should take the 
form of a suspended duty on imported galvanised sheets. 


Steel Works to Start in 1934. 


The construction of the new South African 
Iron and Steel Industrial Corporation’s works at Pretoria 
is proceeding so satisfactorily that there is reason for 
anticipating that the plant will be capable of producing 
early in 1934, as originally forecast. The work on all 
major contracts is well within the contract dates. Con- 
struction’ of the coke ovens and by-product plant 
of the blast furnace is now drawing towards the 
completion stage, and the progress made with the contract 
for the blast-furnace gas-cleaning plant gives promise 
that these three interlocked units will be finished by the 
required date. The final sections of the steel mill depart- 
ment are well forward. Work on the rolling mill section 
has been concentrated on the heavy mill and the various 
auxiliaries required. The whole of the structural steel 
buildings for the rolling mill section have been erected, 
as also the overhead cranes installation in every bay. 
With these facilities now available, work on the remaining 
section should proceed with expedition until the final 
completion of all sections of the rolling mill department. 
In a very short time South Africa will have within its 
borders an iron and steel works that, in design and con- 
struction, will be the most up to date that technical skill 
and experience have been able to devise. 

It is widely stated that the Government of 
Northern Rhodesia has lent the Rhokana Corporation 
money to establish a refinery in the copper belt, but the 
fact is that the Corporation has applied for a loan from 
the Colonial Development Fund. The application has 
been forwarded to London, but no reply has yet been 
received. Much, development is quietly proceeding in 
the north. The electric lighting scheme for the new 
eapital (Lusaka) has been upon, and instructions 
have been given to put it in hand. It is possible that 
temporary plant will be installed to enable the current 
to be switched on in a much shorter time than it would 
take to install the permanent plant. 


Electrification of Railways. 


It is now stated that soon after completion 
of the Bellville railway electrification scheme—which 
is 6 ted to be finished and in use in December—work 
will be started on the electrification of the Cape Flats 
line. This line runs from the Cape Flats through Pinelands, 
and is at present considered to provide one of the biggest 
losses the Cape Western system has to meet each year, 
and, indeed, there has been considerable talk of abolishing 


poor service maintained by steam locomotives at a heavy 
loss. As yet though the official sanction for the work 
to be proceeded with has not been given. 


Brilliant Mine Manager’s Death. 


The death took place on July 18th at Broken 
Hill, Northern Rhodesia, of Mr. R. H. Stevens, manager 
of the Broken Hill zinc-lead-vanadium mine. The cause 
is said to be cyanide poisoning. Mr, Stevens was born in 
America, and took his B.A. at an early age. After obtain- 
ing mining experience in America, he took a high position 
at the big zine-lead works in Australia, from whence he 
came to Broken Hill, N. Rhodesia, as consulting metal 
lurgist nine years Afterwards he became general 
manager. Mr, Stevens was recognised as one of the world’s 
foremost experts on zinc extraction, and was quoted as 
such in all the modern text-books. He quickly solved 
all the problems connected with extraction from the 
extremely complex ores found at Broken Hill. Among 
these were two hitherto unknown to science. Several 
patents for commercial extraction were taken out in his 
and the company’s name. Mr. Wilkinson, late smelter 
superintendent at the N’Kana mine, Northern Rhodesia, 
has taken over the management temporarily. 


Gold Output for Half-year. 


The Transvaal’s gold output for the first half 
of the current year is 5,555,799 fine ounces, and the 
declared value is £32,859,684. These figures, compared 
with the return for the corresponding period of 1932, 
indicate a decrease of 129,463 oz. in weight, due to the 
milling of a larger proportion of low-grade ore, and an 
advance of £8,947,764 in value—reflecting the increased 
price obtained for the metal. The number of natives 
employed by the industry continues to increase. At the 
end of June, 229,751 were at work in the mines, compared 
with 227,178 in May, and 222,005 in January last. 








SIXTY YEARS AGO. 





To-pay it sometimes falls to the lot of borough and other 
engineers to organise civic ceremonies. Let all such note 
how it was done in the prosperous city of Bradford sixty 
years ago, when they opened the new Town Hall. For the 
picturesque details of the day’s event which we are here 
enabled to give we are indebted to our special corre. 
spondent, who had gone to the town to report the forth- 
coming meeting of the British Association, but who, 
writing in our issue of September 12th, 1873, found brighter 
material for his pen in a description of the opening cere- 
mony. Rain, hard soaking rain, alone seems to have 
marred the rejoicings. The procession to the new Hall 
was so long that it took two hours to pass. At its head 
came police and volunteers, followed by a few men in dark 
raiment, who appeared to be executioners, but, in our 
correspondent’s judgment, were probably undertakers. 
This vanguard was succeeded by a body of ministers, 
doctors, and lawyers, followed by wool staplers on 
decorated wagons. Other trades followed. With the 
butchers came a stout gentleman riding beneath a blue 
banner, who with topical ribaldry was hailed by the crowd 
as. ‘‘ Tichborne.” Lithographers and printers, licensed 
victuallers, engineers, sweeps, actors, a man “ insanely 
measuring yard after yard of cloth on a table before him 
on top of a wagon,” and the building trades preceded by a 
“ mangy, dissipated, contemptible-looking *’ stone lion, 
all these and others took part in the procession. The 
Bradford bankers followed in an open carriage without 
umbrellas. At the end came the Mayor in his robes, bare- 
headed, on a wagon. Or almost at the end. In actual fact 
he was succeeded by a posse of policemen, an open vehicle 
containing journalists taking notes on paper, reduced by 
the rain to pulp, and finally an orange cart drawn by a 
donkey. The Mayor was perhaps sufficiently near the 
tail of the pageant to justify his previously expressed 
intention that on no account would he head a procession 
of trade unionists. One can well understand that following 
the excitements of the great day the inhabitants of Brad- 
ford were unable to summon up much interest in the 
succeeding activities of the British Association. Not even 
Clerk Maxwell lecturing on ‘“‘ Molecules ”’ roused them from 
their apathy. 








BUSINESS CONDITIONS IN CANADA. 





By every reliable standard of measurement there 
is substantial improvement in Canada. Car loadings and 
gross railway earnings are the best possible guides to 
business conditions, and according to official figures these 
have been showing steady increases for months. The 
official business index of the Government climbed to 82 in 
July, as compared with 67 in February, the lowest point 
of the recession. This index is based on forty-five factors, 
with seasonable adjustments. It showed betterment in 
practically every phase.of the nation’s economic life, 
including volume of business, wholesale prices, security 
prices, and long-term interest rates. Copper and nickel 
production showed outstanding improvement; lumber 
exports reached three times the volume of January, and 
imports of 120,000,000 gallons of crude petroleum indi- 
cated an active oil industry. 

The expansion in ee operations has con- 
tinued, many additional branches of industry now showing 
improvement. The heavy industries, which are usually 
among the last to share in a general upturn, have become 
more active. The Dominion Steel Corporation has 
received an order for 3500 tons of steel rails from South 
Africa, in addition to an order for 50,000 tons from the 
Canadian National Railways. The Algoma Steel Corpora- 
tion has also received an order for 30,000 tons of steel 
rails. As the result of more active operations in the pulp 
and paper industry, an improved trend is noted in the 
production of electricity. Greater industrial activity in 





the route altogether. It is maintained, however, that the 





wealth Steel Company in Australia, but do not control 


uneconomical aspect of this branch is caused through the 





some trades is, creating an increased demand for factory 
hardware supplies. 
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Railway and Road Matters. 


THE railway traffic receipts continue to show improve- 
ments. Whilst the passenger figures are affected by the 
issue of “ summer ”’ return tickets, that does not account 
for three of the four grouped companies having an increase 
of goods traffic in the thirty-third week, and the Great 
Western having an advance in coal traffic. 


WHEN the winter train service comes into operation 
on Monday next, September 11th, the Cornish Riviera 
[xpress and the Torbay Express will each be accelerated 
by three minutes, and be due to run the 173} miles from 
Paddington to Exeter in 170 minutes. This, we assume, 
is the result of the Westbury and Frome deviations, the 
permanent way of which is no doubt now consolidated, 


SUPPLEMENTING what was said herein on August 25th 
as to accidents at level crossings, it may be added that 
Colonel Mount, in his report on the railway accidents of 
1932, said: “‘ Having regard to the growth of road 
traffic, the foregoing statistics—for all classes of crossing 
and uses—continue to justify the general conclusion 
that danger to the public using level crossings in this 
country is not increasing,” 

Tue L.M.S, Railway Company has decided to order 
no fewer than 390 additional new “containers”’ for 
through door-to-door ti rt service. This new order 
will bring the total number of containers in use on 
the L.M.S. to over 5000. It comprises 50 containers for 
furniture removals; 40 for the conveyance of bicycles ; 
100 each of the covered “A” and “ B” for high-grade 
manufactured goods; and 100 of the large open “C”’ 
type of 4 tons capacity. 

THE proposals for the amalgamation of the Transport 
and General Workers’ Union with the National Union of 
Railwaymen, in order to combine under one contro! the 
seamen, railwaymen, and road tra rt workers, do 
not appear to commend themselves to the N.U.R. At 
a meeting of the latter on August 30th three consecutive 
motions were defeated, and those who advocated the 
amalgamation had to be satisfied with a reference of the 
subject to a committee, which is to report to another 
meeting. 


THE paragraph on page 181 of our issue of August 25th’ 
as to the approaching completion of the L.M.S. bridge- 
strengthening plan, prompts the remark that suc ve 
locomotive engineers of the Midland Railway and its 
successor, the London, Midland and Scottish, have been 
handicapped by the fact that the lines between Derby 
and Birmingham and Derby and Leeds were constructed 
in the late ‘thirties and early "forties. As a result many 
of the underbridges would not take the modern axle load 
and locomotives had to be designed to suit. The 
strengthening now being completed will allow not only 
for heavier engines, but for big engines to be employed in 
a wider area. 


THE announcement that the London, Midland and 
Scottish is to follow the example of the London and 
North-Eastern and the Great Western and have every 
compartment labelled either ‘‘Smoking” or “‘ Not 
Smoking,” reminds us that it was not until the tion 
of Railways Act, 1868, that the railway co were 
compelled, as from October Ist, 1868, to provide smoking 
compartments for each class bt ag in every passen- 
ger train unless exempted by Board of Trade. It was 
significant that the tietenpetinan Railwry was definitely 
excluded. It certainly cannot be said that the companies 
now neglect the smoker. About 75 per cent. of the 
compartments are labelled “‘ Smoking,” and, what is a 
decided improvement, these no longer are the end compart- 
ments of a carriage. 


MENTION, in THE EnarngER of September Ist, under 
our “ Sixty Years Ago” paragraph, of the crossing on 
the level of two railways at Retford, reminds us of an 
unusual feature about the manning and maintenance of 
the signalling at that place. It is the rule that when a 
railway makes a junction with the system of another 
company, the last-comer pays the expense of the installa- 
tion and its future maintenance, In order to give some 
examples we must use pre-grouping names. Thus, the 
Great Western paid for the well-known crossing of its 
line over the Midland at Newark; the Midland for the 
Bedford and Hitchin over the London and North-Western 
Bletchley and Cambridge on the south side of Bedford ; 
the Somerset and Dorset for where it crossed the former 
Bristol and Exeter at Highbridge ; and the Great Eastern 
for the level crossing over the Midland and Great Northern 
Joint Line at Murrow. The crossing at Retford differed 
from all these other examples inasmuch as the two lines 
were contemporaries ; the M.S. and L. was opened from 
Beighton Junction to Gainsborough in July, 1849, and 
the Great Western from Doncaster to Retford in September 
of the same year. The cost of the crossing was, therefore, 
borne equally by the two companies. 


WE regret to hear that Mr. G. R. Newcombe, the docks 
and marine engineer of the Southern Railway, has been 
compelled to retire owing to ill-health. Mr. Neweombe 
comes of an old railway family, as his grandfather, William 
Lister Newcombe, was a of James Allport 
on the Midland Railway. He also was on the Midland 
Railway at first, whence he went to the Lancashire, 
Derbyshire and East Coast Railway, of which concern 
Mr. H. Willmott was the head. Mr. Willmott had many 
other interests, and in some of these Mr. Newcombe was 
associated, and thus gained a wide, general experience of 
railway working. Some of those interests were in the 
Isle of Wight, where Mr. Newcombe was manager of the 
Isle of Wight Central, when, under grouping, that line 
was absorbed by the Southern. About that time, Mr. 
T. M. Williams was the docks and marine manager at 
Southampton, and in view of his early retirement Mr. 
G. §. Szlumper was appointed his deputy and succeeded’ 
him in 1923. Mr. Newcombe then came to Southampton 
under Mr. Szlumper, who subsequently returned to London 
to be the assistant general manager with the retention of 
his title of docks and marine manager. In 1927 Mr. 
Newcombe was definitely appointed to the office from 
which, because of the developments at Southampton 
with which he has been associated, he must part with 
deep regret. 


Notes and Memoranda. 


AccORDING to a recent report, the Vertu process of 
coal distillation has been successfully tested in Germany. 
German mazout oils were added to a suitable coal and 
heated to a temperature of 1000 deg. at the Otto Works, 
Bochum. The tar, gas, and benzol. yields from the coal 
were considerably raised and a coke obtained of better 
quality than that got without the addition of the oil. 


An automatic machine for sorting sheets from 355 mm. 
wide and 510mm. long to 760 mm. wide and 1015 mm, 
long, and in thicknesses from 0-6mm, to 0-1 mm., is 
described in the Iron and Steel Engineer. The sheets are 
sorted by weight into light, medium, and heavy weights, 
and the machine also weighs ing to the size 
of sheet, 1500 to 1800 sheets can be sorted per hour, only 
one man being required on each machine. 

Mrerors #/¢gin, wide, 1/,in. long, and ®/,o99in. thick are 
being used in the General Engineering aca of 
the General Electrie Company, says the Scientific American. 
Used in an electro-magnetic ph, each mirror 
is suspended between magnets by two wires, sometimes 
only three ten-thousands of an inch in diameter. The 
mirrors are made in the laboratory by silvering a micro- 
scope cover glass, diamond ruling it, and breaking it into 
2048 pieces per square inch, 

THE usual method of leaving soft places in case- 
hardened steel articles is to copper plate such places before 
case hardening, but the method adopted by Rolls-Royce, 
Ltd., says English Mechanics, appears to be a better one. 
This firm gives the steel articles the usual carburising (or 
carbon addition to the surface), but does not quench them. 
The parts to be left soit are originally designed oversize 
so that they can be machined away after the initial car- 
burising. There is thus no additional surface carbon 
content so that when the parts are finally hardened by 
heating and quenching these areas are left soft. 

For grinding magnesium alloys the most suitable wheels 
are of on cacbide type or crystolon medium hard and 
of 30 to 40 grain, says Mr. N. R. Warn in the Machinist. 
As the og owe of these alloys varies, the most suitable 
grain will have to be found by trial. A wheel speed of 
about 1000ft. per minute and a work speed of 80ft. per 
minute have been found suitable. As a lubricant, paraffin 
oil may be used, or a 4 per cent, solution of hydrous 
sodium fluoride. Ample lubricant is n . Af the 
lubricant is recirculated it should be filtered to remove 
magnesium dust or other impurities. The wheels should 
not be allowed to become dull or clogged; dullness can 
be removed by dressing, and sufficient lubricant will 
help to prevent clogging. Emery wheels or emery paper 
should not be used on these alloys. Magnesium ignites 
at a low temperature, and dust should, therefore, not be 
allowed to accumulate on any part. 


DuRimoN castings, states the Welding Industry, can, 
with proper treatment, be welded. This metal is 
fluid when molten and sound welds are easily tbe it 2 
The coefficient of expansion is considerably higher than 
that of ordinary cast iron. Preheating is necessary. This 
must be slow with large and complicated castings, but 
with cylindrical castings, such as pipes, &c,, it may be 
carried out fairly rapidly. The is done at a tem- 
perature of about 600 deg. Fah.; the edges of the 
to be welded must be molten before filling. The filli 
rod used should be of Duriron of a similar ition 
to that of the casting. A flux is , and this should 
be one of those fluxes usual for cast iron. The most 
suitable welding process for this work is the oxy-acetylene 
method, with which most of the welding up to the present 
has been done. The resistance of the weld to corrosion 
is as high as the rest of the casting provided Duriron 
filling rod has been used. Sound welds are easily made. 
The few weld failures which have occurred have been 
due to slag inclusions. These can usually be detected and 
boiled out during welding. 

AN electrically operated clock, with two 20 m. diameter 
dials and without hands, has been installed on the Eiffel 
Tower, Paris. The dials are provided with radial rows of 
electric lamps, which are switched in one after another, 
thus indicating the time. The dials ves are 
composed of illuminated circles built up of green and red 
lights. By the use of these contrasting colours and the 
special grouping of the lamps at the five-minute intervals, 
it is quite easy to distinguish the position of the main 
“numerals.” The minute hand position is marked by 
sixty radial rows of red lamps, starting at the centre and 
running to the edge of the dial. As each minute passes 
one row of lamps is illuminated, the preceding row being 
switched out at the same moment. By this means the 
line of light indicating the minutes moves on step by step 
around the dial. The hours are shown in somewhat the 
same way, but in this case there are twenty-four rows of 
blue-white lamps, thus indicating the hours and half- 
hours. The rows are shorter than those of the minute 
hand, and owing to the contrast of colour there is no 
chance of confusion. The illumination of the lamps giving 
the hour indication is stepped at half-hourly intervals. 


Aw American firm has succeeded in making a new type 
of pure white, acid-proof, vitreous lining blocks and also 
@ new white acid-proof cement; both are marketed 
under the trade name of Porox. The firm has also a 
novel method of applying the blocks to steel tanks ; 
briéfly,.the cement holding the blocks is reinforced with 
steel. wire or ® ded metal welded to the inner surface 
of the . This method was employed recently 
in an ins m of a battery of four glaze tanks, each 
measuring: 7ft. 6in. in diameter, 5ft. deep, and made from 
fin. steel plate. Expanded metal linings were spot welded 
to the interior surfaces, after which surfaces were 
given a ptotective coat of asphalt paint. The underside 
of the tank tops, manhole openings, and manhole covers 
were covered with tin. of lead. Installation of the acid- 
pest linings was done on the job after the tanks had 

en mounted on their concrete foundations; the 
expanded metal liners were gradually covered with acid- 
proof cement and the acid-proof blocks set in place. The 
interiors of the tanks present a pure white surface which 
not only has all of the acid and chemical-resisting charac- 
teristics of porcelain, but offers maximum resistance to 





abrasion. 





Miscellanea. 





THE salvage ship ‘‘ Artiglio ” has landed a further con- 
signment of gold and silver valued at about £57,000 salved 
from the “‘ Egypt.” 

FULL-SCALE experiments with the submarine “ Néréide ” 
are being carried out by the French Navy at Toulon on 
the raising of sunken submarines. 


THE total amount of salaries and wages paid by the 
railway companies for the year 1932 was £99,847,000, 
compared with £105,835,000 in 1931. 

A Loan has been granted to New York City of some 
seven and a-half million pounds for the construction of a 
vehicular tunnel under the Hudson River between Man- 
hattan and New Jersey. 

It is reported that Soviet scientists are preparing to 
attempt an ascent into the stratosphere in a balloon named 
the “‘ USSR,” which has been built in Moscow military 
factories by the Red Army. 


Nezcorttations between the Brazilian Government and 
Dr. Eckener for a South American service of Zeppelin 
airships all the year round have been successfully con- 
cluded and the new service will commence in the autumn 
of next year. 

In commemoration of the centenary of the first crossing 
of the Atlantic under steam by the Canadian-built s.s. 
“Royal William,” John Dougall master, which left 
Pictou, Nova Scotia, on August 17th, 1833, a special 
postage stamp of 5 cents denomination has been placed 
on sale at post-offices throughout Canada. 


A £700,000 contract for the provision of galvanised iron 
sheets for locust fencing has been awarded by the Argen 
tine Government to a British group of manufacturers. 
The order comprises 13,500,000 sheets, each 5ft. by 18in., 
to be embodied in 11,000 miles of fencing, and will be 
executed befcre December, as it is then that the locusts 
begin to fly. 

Tue Governments of Rumania and Yugoslavia are 
planning joint action in the erection of an immense 
Danube hydro-electric plant and canals at Orsova, on 
the international boundary. About 750,000 H.P. can be 
developed there. Electrification of railways and intensi- 
fication of industry in both countries is the goal, with 
improved shipping facilities on the Danube. 


Visrrors to the Shipping, Engineering, and Machinery 
Exhibition will have the opportunity of sending telegrams 
to their friends at sea free of charge. For the first time, 
the General Post Office is taking part in the Exhibition 
and, in the provision of the special telegraphic facilities for 
visitors, they will have the co-operation of the Marconi 
International Marine Communication Company. 


Aw exhibition of machinery and technical apparatus, 
stated to have been visited by over 300,000 people, was 
recently held at the Chiao-Tung University of Communi- 
cations in Shanghai. Although the display consisted mainly 
of foreign products, out of a total of 160 exhibitors thirty- 
six were Chinese, who showed among other goods Chinese- 
made electric motors, electrical fittings, and radio 
apparatus. 

Durie June public plants in the United States pro- 
duced 7207 million kWh, representing an increase of 10 
per cent., as compared with June, 1932. The improve- 
ment upon the preceding month’s figure was 6-5 per 
cent., whereas the normal May-June increase is only 
1-5 per cent. The rise was attributed solely to steam 
plants, there being a seasonal decrease in hydro-electric 
output. . 

A NEw geyser is reported to have made its appearance 
in the Larderello district of Italy, in which two others 
have gushed up during the past two or three years. It 
is estimated that the steam emitted by these geysers, 
which has a pressure of 4 atmospheres and a temperature 
of 374 deg. Fah., is equivalent to 20,000 kW of electric 
power. It is sugges that electricity generated by this 
means could be employed for operating the railway 
between Rome and Florence. 


A MODEL of a new anti-breakage coal box was demon- 
strated recently in the Cardiff Chamber of Commerce 
Conference Hall. It is the invention of a Cardiff man, 
viz., Mr. E. H. Rees, who, until his retirement some years 
ago, held the position of chief coal shipment superintendent 
under one of the leading coal-exporting and producing 
concerns. The new appliance consists of a telescopic 
box with two compartments, one being within the other. 
The box can be made of any length as determined by the 
Coal Shipment Advisory Committee and the dock autho- 
rities ; the model is 26ft. long. The inner tube contains 
a cone which receives the coal from the chute and can be 
lowered to the bottom of the hold of a vessel. When the 
coal is released, the tube and cone are returned to the 
outer com ment for a fresh charge. The tube will 
hold the contents of a 20-ton wagon. 


Ir is reported that the South African Institute of 
Electrical Engineers has set up a Lightning Investigation 
Committee. The formation of this Committee arose out 
of the Institute’s realisation of the fact that certain areas 
of the Union of South Africa are among the most dangerous 
in the world from the standpoint of prevalence and severity 
of lightning storms, and serious damage is caused by 
lightning. A section of the work of the Committee is the 
compiling of statistics relative to the fatalities and damage 
from lightning occurring in the Union. During the past 
two lightning seasons, from October, 1931, to April, 1933, 
there were 167 recorded cases of damage caused by light- 
ning, while on 58 occasions fatalities to human beings were 
recorded by the public Press, involving the loss of ninety- 
six lives. The Institute has recently made an appeal for 
funds in order to forward this work, and the response in 
monetary assistance from the Chamber of Mines, the 
Electricity Supply Commission, the Victoria Falls and 
Transvaal Power Company, Lid., and the Associated 
Scientific and Technical Societies of South Africa and the 
larger municipalities has been most encouraging, a sum 
of approximately £500 now being available for the initial 
stages of the Institute’s programme. The work of the 
research section of the Committee is being carried out 
under the direction of Dr. Schonland. 
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SCIENCE AND THE FUTURE. 


THE presidential address which Sir Frederick 
Gowland Hopkins delivered on Wednesday, Sep- 
tember 6th, to the British Association at Leicester 
deals with matters which are outside the province 
of the engineer in the pursuit of his profession or 
vocation, but touch bim, as nearly as other men, 
on the human side. Sir Frederick is a biological 
chemist, and if his address did no more than discuss 
the contentious problems of that science we might 
leave it to the consideration of those who have 
investigated the questions by scientific methods, 
and to those who deny that the ultimate problems 
of life and intelligence can ever be solved 
in the laboratory. But, following the British 
Association tradition, Sir Gowland limited 
himself to no narrow view of the subjects 
with which he dealt, but sought to link up the 
discoveries and deductions of biology with far 
greater issues. Science, narrowly considered, is 
inquisitiveness and nothing more. It is the out- 
come of man’s desire to solve the mysteries that 
surround him. It has no other ultimate purpose. 
It is a beginning and an end in itself. The 
astronomer does not ask whether man would be 
better or worse in an expanding universe ; the pure 
physicist does not suggest that an Einsteinian 
solar system is more tolerable than a Newtonian 
one ; the pure mathematician never considers the 
existence of any connection between the square 
root of minus one and the influence of heredity. 
Applied science is, indeed, in a different case. But 
only in degree. It concerns itself with the material 
progress of mankind, but does not troubleitself over- 
much about the moral consequences of its inven- 
tions. Thus on both sides science, with the possible 
exception of psychology, stands in detachment 
from many aspects of man’s career on earth, if not 
his subsequent career, which are of greater moment 
than the discoveries and hypotheses themselves. 
To try to draw all science to one focus, to endeavour 
to see in the future man made morally and 
corporeally better by the application of the know- 
ledge which is now being coaxed from a secretive 
Nature ; to see unity in vast diversity, and one grand 
issue out of all discoveries, demands imagination of 
the highest order and invests knowledge with a 
dignity which it can never attain so long as it is 
either mere purposeless prying into hidden things, 








or is pursued only with the hope of attaining 
immediate practical and material benefits. 

Some day, perhaps, there will arise a President 
of the British Association, gifted with vision, 
encyclopedic knowledge, and a golden tongue, 
who will draw together the diverse multitude of 
threads into a single pattern. But for the present we 
must be thankful if here and there a philosopher 
shows us that the science to which he has devoted 
his life must not be bound within the confines of a 
textbook, but must be seen as affecting events and 
consequences which are far outside its essential 
scope. The subjects with which Sir Gowland 
dealt at Leicester may offer an easy path to that 
end, for the forces that constitute and control 
man’s body and its functions are clearly 
related to health and mental fitness. But, 
though this be. common experience, we are 
only beginning to recognise that a greater know- 
ledge of the structure and activities of the living 
cell may have a direct effect upon the production 
of a higher type of human being, a type more fitted 
to enjoy wisely the gifts which science is pouring 
into its lap. The President recalled the remark 
of his predecessor, Sir Alfred Ewing, “ that 
the command of Nature has been put into man’s 
hand before he knows how to command himself.” 
That, as Sir Gowland Hopkins said, is no indict- 
ment of Science itself ; “‘ the indictment is of man- 
kind. Recognition of the truth it contains cannot 
be absent from the minds of those whose labours 
are daily increasing mankind’s command of 
Nature; but it is due to them that the truth 
should be viewed in proper perspective.” In these 
days, when the benefits which science has con- 
ferred on mankind are decried or forgotten, and 
when technological progress is held to blame for the 
difficulties with which the industrial world is 
faced, these words have a pointed meaning. Sir 
Gowland professes to see “ more present danger in 
the case of ‘Money versus Man’ than danger 
present or future in that of the ‘ Machine versus 
Man’!” “It is surely right,” he says, “that 
those in touch with science should insist that the 
replacement of human labour will continue. Those 
who doubt this cannot realise the meaning of the 
positive acceleration in science, pure and applied, 
which now continues. No one can say what kind 
of equilibrium the distribution of leisure is fated 
to reach. In any case an optimistic view as to 
the probable effects of its increase may be justified. 
It need not involve a revolutionary change if there 
is real planning for the future. In such 
planning the trained scientific mind must play its 
part. Its vision of the future may be very limited, 
but in respect of material progress and its probable 
consequences Science ( I include all branches of 
knowledge to which the name applies) has at least 
better data for prophecy than other forms of 
knowledge.” Although we are inclined to regard 
it as in some degree premature, we recognise that 
the desire to see men of science playing a larger 
part on the government of nations is increasing. 
Sir Gowland, in the words just quoted, aligns 
himself beside those who hold that there is not 
enough Science in the House of Commons, but as he 
includes “all branches of knowledge to which the 
name applies ’’ we should be left in somedoubt about 
his position were it not that,,in a later passage in 
which he refers to Bacon’s New Atlantis with some 
approval, he asks specifically ‘‘ When civilisation 
is in danger and society in transition, might there 
not be a House recruited from the best intellects 
in the country with functions similar (mutatis 
mutandis) to those of Bacon’s fancy ?”’ The idea 
of an intellectual House is so far removed from 
present actualities that it is unlikely to receive more 
than lip homage—each man making to himself the 
reservation that the only form of intelligence is 
that which thinks as he thinks. There is also 
likely to be agreement with the opinion that whilst 
Science—and therefore the scientist—‘‘ has at least 
better data for prophecy than other forms of know- 
ledge,” its vision of the future may be very limited. 
Data it may have, but if we may accept the lessons 
of history, scientists are but little more reliable as 
prophets and not always as far-seeing as those with 
less precise minds. In fact, the very nature of 
scientific training discourages prophecy, and it is 
frequently more daring souls, even poets, who see 
furthest into the future. 

But these little and immaterial considerations 
apart, Sir Gowland Hopkins’ address, with its 
frank acceptance of the ever-increasing influence of 
science and technology upon the affairs of mankind, 
and its insistence that science must be invoked to 
control science, must provoke discussion. The 
tacit implication of the address that all science is 





working towards a new order for which man can 
fit himself by scientific planning inspires thoughts 





which we have endeavoured to express in our first 
paragraph. But these things are far off and our 
troubles are present with us. It is not man’s 
adaptation to his future environment, but his 
failure to adapt himself to his present environment 
that concerns us. Starvation in the midst of 
plenty ; unemployed in midst of needs ; these are 
paradoxes for which we cannot account. If this 
condition proves to be permanent there will indeed 
be a need for the planning for the future to which 
Sir Gowland referred. But is it permanent? Is 
it different, except. in scale, from conditions that 
have arisen before ? Is it not possible that with the 
revival of industry the defects will disappear and 
that machinery set up now for their destruction 
would be as embarrassing as the presence of a vast 
machine contrived for the dispersal of fog after the 
wind had changed. 


The Blue Eagle. 


In its right claw, distended, it grasps a spur 
wheel ; in its left it brandishes three thunderbolts ; 
its head is turned to one side; and above its 
spread wings it supports the initial of the National 
Recovery Act. Below is the legend “ We do our 
part.” Under this emblem the United States of 
America are endeavouring to complete the greatest 
industrial and economic experiment that has ever 
been witnessed. Under it they are seeking to 
enrol a band of some fifty or sixty million persons, 
employers and employed. Under it they expect, 
in the space of a few weeks, to restore their indus- 
trizi activity to at least 60 per cent. of capacity. 
As opposed to the limited laisser faire policy of 
other nations they are seeking to re-adjust the 
whole economic structure by State control. Mr. 
Roosevelt and General Hugh S. Johnson have cut 
non possumus out of the appendix to their 
dictionary. Mr. Roosevelt is a dictator ; he may 
do what he will in his pursuit of the forty-hour 
week with a high standard of living. He believes, 
and many of his supporters believe, that the shorter 
day will necessitate the employment of more 
workers, and that high wages will solve the problem 
of distribution. 

With characteristic enthusiasm the American 
people welcomed the National Industrial Recovery . 
Bill and rejoiced when it became law. It breathed 
the spirit of national co-operation, it promised 
work for all with pay on a high scale, and it was the 
“big thing.” The students, employers, and 
economists who ventured to express doubts about 
its practicability were silenced by popular acclama- 
tion. The populace undoubtedly believed that at 
@ moment's notice, and by taking thought, 
America was going to lift herself out of the 
depression. It believed, and still professes to believe, 
that fifty or sixty million people can be coerced 
into the observance of codes by the operation of 
the boycott against all who have not secured the 
right to brand the Blue Eagle on their wares. Even 
Mr. Henry Ford is threatened. It cannot be said 
that he has worked his men for excessive hours, 
and it has hitherto been held against him that the 
wages he paid were too high rather than too low. 
But Mr. Henry Ford is an individualist ; he will 
not subscribe to the Code ; he will not be dictated 
to by anyone. He demands freedom for himself 
and he expects it for his workpeople. He insists 
upon the open shop, and since he regards the labour 
conditions imposed by the N.I.R.A. as equivalent 
to the erection of a national trades union he will 
have none of it. Why should General Hugh 8. 
Johnson come between him and the arrangements 
as regards hours and wages he likes to make with 
his workpeople ? He stoutly refuses to be coerced 
and has the temerity to snap his fingers at the Blue 
Eagle. Now Mr. Ford is a national figure. He has 
his critics and opponents, but there is no one in 
America who does not feel a national pride in him. 
Moreover, his economic theories—particularly that 
those who work for you are your best customers— 
had, before the world depression tested it to 
destruction, been widely accepted. Must his 
faithful followers now pull down their idol and 
debase their prophet ? That would not be a new 
phenomenon. But Mr. Ford will not be easily 
displaced. His position in the motor car industry, 
amongst thegreatest in America, isstill unchallenge- 
able. If he remains recalcitrant General Johnson 
may have to forego the application of the N.I.R.A. 
to the motor car trade. That is a very serious issue 
to contemplate. A single crack in the fabric and 
the whole thing may collapse. There is no doubt 
that it is already highly stressed. The Code for 
the iron and steel industries was settled—if it has 
in truth been settled—in the face of grave oppo- 
sition. No one who has followed the reports of its 
progress can imagine for a moment that it is 
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popular with the great steel firms. If they operate 
it at all they will operate it grudgingly and of 
necessity. They do not believe in it ; they do not 
want State control; and, like many others, they 
doubt that the scheme can be made an industrial 
success. Our American contemporary, the Iron 
Age, which has certainly done its best to foster the 
scheme, yet gives space in a recent issue 
for an article by Mr. M. C. Rorty, a Past 
President of the American Statistical Associa- 
tion, and formerly a Vice-President of the 
International Telegraphs and Telephones Cor- 
poration, which is severely critical. Mr. Rorty 
recognises the jeopardy in which he places himself. 
He knows that he may become “ suspect ”’ and 
“an enemy of the people or worse. To tell the 
truth on the subject is like telling a child there is no 
Santa Claus.’’ Yet he dares to say “‘ that the whole 
concept of arbitrary wage fixing by legislative fiat 
or by collective bargaining, of minimum wages, 
and of fixing the compensation of labour by legis- 
lative fiat, is almost wholly fallacious in practice, 
as it is equally fallacious in theory.”’ Still more he 
has the hardihood to tell the American people that 
“<The time has surely come to look our economic 
Santa Claus in the eye and to accept the fact that 
he is simply another wish-thought parading in 
false whiskers.” A few weeks ago it would have 
been “a la lanterne ” for Mr. Rorty, but now that 
the first fine frenzy is over it is more probable 
that there will be many to say “ there ic something 
in it.” After all, there is nothing novel in Mr. 
Rorty’s views. They have been common in Europe 
sincethe days of Adam Smith and, upto afewmonths 
ago, would have been unchallenged in America. 
But he is far from sure that they will be accepted. 
““Can our democracy,” he asks, “ be trusted to 
accept the real facts—to realise the essential 
fallacies which lie in the theory of forced wage- 
fixing to establish assumed standards of living, 
either by collective bargaining or by legislative 
fiat—or must we accept a wasteful piling up of one 
artificiality upon another? Shall we let wages 
be fixed, not by the basic value of productive 
effort, but by the struggles of opposing interests, 
and by the loose figuring of theorists who not only 
deny, but refuse to look at, the realities ? - Shall 
we raise prices not to the pre-depression scale, but 
to much higher levels? And shall we then raise 
prices and wages again because costs of living have 
risen ?”’ This is the danger which Mr. Rorty sees 
in “‘a patchwork economic ox-cart of a semi- 
socialistic economic system ”’ ! 





We do not for a moment believe that Mr. 
Roosevelt is unaware of the dangers and difficulties 
to which Mr. Rorty has drawn public attention 
with so much wit and force. He must foresee that 
there is an ever-present possibility that his scheme 
may run away with him, and he must be in a state 
of continual anxiety about his ability to brake it 
when the necessity arises. If he will but turn his 
eyes to this country he will perceive the shadow that 
hangs above his plan. A fortnight ago a party of 
experts sailed from this country to India to discuss 
there with Japanese experts the partition of the 
Indian importation of textiles. That is a fact of 
strange significance. A decade ago Japanese 
competition in our Indian trade was inconsiderable 
and a meeting of the kind which is shortly to take 
place would have been wholly unthinkable. It is, 
indeed, a bitter reflection that a great part of the 
British textile trades is so jeopardised by a foreign 
rival that we must actually endeavour to make 
terms with that rival in order to retain some share 
of it. That deplorable position has not come about 
through any technological superiority of Japanese 
mills, but very largely because the standard of 
living in Lancashire is so high that price com- 
petition with Japan is well nigh impossible. There 
is no getting round that economic fact; no 
amount of sympathy with the workpeople will 
enable us to escape it. The choice lies between the 
loss of the major portion of the Indian cotton 
market and longer hours and lower wages. We 
may in consideration of the happiness of our people 
reject the latter alternative, but it is impossible to 
overrate the seriousness of the issue. That, as we 
say, is a lesson which the United -States will do 
well to observe. If, by the reduction of hours and 
the increase of wages, she forces the prices of pro- 
duction above a competitive level, she must expect 
to see all traces of her foreign commerce depart. 
For a time she may hold them by supplying goods 
of particular design or superlative quality, but 
even those factors will not prevent the ultimate loss 
of the trade, for other nations, with less artificial 
barriers against a natural law will soon find the 
means of providing the desired material at lower 
cost. If America is prepared to retire within her 
own doors, well and good ; the world outside will 
watch the experiment with interest. But if, as 
we suspect, she will not be content with that limited 
prospect, then she must inevitably find that an 
experiment which can scarcely fail to increase 
greatly the costs of production is too extravagant 
to be perpetuated. 








Experiences in Mechanical Engineering.” 


By RICHARD W. ALLEN. 


the extent to which natural resources are 
utilised one may measure—materially, if not 
morally—the degree of civilisation of a people. 

This is, above all, an age of time-saving and labour- 
saving devices. If mechanical engineering is not to 
fail in its destiny, then its gift to mankind must 
be that of increased leisure. It must be admitted, 
however, that at present the “load” is distributed 
very unevenly, nearly three millions of our people 
being unemployed, so that they must be carried on 
the shoulders of the rest. There can be no question 
that we are now moving so quickly that it often 
seems doubtful whether mankind can adapt itself 
to the rapidly changing conditions; and there is 
thus even a tendency to question the advantage of 
science, and the value of progress, as factors in 
human happiness. It is as if conservative and 
unimaginative humanity, caught up by a sea of 
advancing and fast-accumulating knowledge, sorely 
buffeted by the waves it has created, is being carried 
into unknown waters, far from the lighthouses of 
past experience. 


THE CENTRIFUGAL Pump. 


The centrifugal pump is largely a development 
of the period under review. As is frequently the 
case, the principle was known long before it was 
applied successfully to practical uses. There is 
evidence that Leonardo da Vinci, the great artist, 
engineer, and inventor, realised the possibility of 
utilising centrifugal force for raising water, though 
the invention of the centrifugal pump is usually 
attributed to Johann Jordan. 

So far as known records go, centrifugal pumps 
began‘to be used for industrial purposes in the second 
decade of last century ; but at the time of the Great 
Exhibition in 1851 they were still regarded as a 
mysterious novelty. One shown by Appold at this 
Exhibition created much interest because its impellers 

* Excerpts from the Presidential Address to Section G, 
British Association. September 7th. 
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would pass an orange, this being one of the first 
steps in an important modern application of this 
pump—that of dealing with solid materials. For 
a long time the centrifugal pump could not compete 
with that of the plunger type for the greater pressures 
and heads, its efficiency falling off rapidly in the 
higher ranges, so that its use was confined chiefly 
to low lifts. When Osborne Reynold’s patent was 
disclosed in 1875 the multi-stage turbine centrifugal 
pump appeared, and the use of guide vanes was found 
greatly to improve the hydraulic efficiency at heads 
which had hitherto been thought quite outside the 
range of this pump. 

In the pioneer days of centrifugal pump develop- 
ment, when the method of calculation for design 
was somewhat rudimentary, a number of basic 
facts were discovered experimentally, from which 
empirical relationships were devised to meet the 
various conditions imposed. Later on, the advances 
made in the design of high-speed prime movers, 
particularly of steam engines and electric motors, 
gained for this type of pump a pre-eminence which 
it has maintained ever since and seems likely to 
enjoy for some time to come. To-day, although 
we have still much to learn, centrifugal pump design 
has become a highly specialised study, and charac- 
teristics can be forecast, for numerous combinations 
of conditions, with a reasonable degree of accuracy. 
Compared with the plunger type, the centrifugal 
pump has the advantages of much lower capital 
and maintenance cost, with concomitant economy 
in space and weight, which renders it particularly 
suitable for use on board ship. It can be run in 
special cases with a shut-off head. It has a reasonable 
measure of unchokeability, while its deliv at 
constant pressure makes it peculiarly applicable to 
boiler feed and similar duties. 

A striking application of this pump has been in 
the handling of coal, sands, gravels, and the like, 
where, in spite of the abrasive nature of the materials, 
maintenance costs-can be kept comparatively low, 





while lined pumps of special construction are capable 
of passing stones and boulders up to the size of the 
delivery branch. 

The much improved efficiency now obtainable from 
centrifugal turbo-pumps has led to a marked increase 
in their use for waterworks installations, where the 
high speed enables large quantities of water to be 
delivered from a comparatively small bore-hole. 
The pump is suspended, often many hundred feet 
below the surface, from a rising main, the impellers 
being driven by vertical shafting supported in bear- 
ings fitted to the rising main itself, or, occasionally, 
by an electric motor which runs submerged. 

A comparatively recent development is the axial- 
flow type of pump, and this, with its advantages 
of reduced weight and space, and higher speed, may 
—when dealing with low heads—be said to carry 
the low cost of construction and installation a stage 
further. Because the flow is unidirectional, the 
pump being merely an incident in the pipe, higher 
speeds can be obtained with lighter prime movers. 
Intermediate types, partly centrifugal and partly 
axial-flow, have also been devised. While no one 
dare prophesy as to the future of the pump, it would 
appear that both centrifugal and axial-flow types are 
in essence so simple that it is difficult to see how 
any future improvement can be expected, except in 
detail. 

These technical developments have amazingly 
increased the field of application of the centrifugal 
pump, particularly for graving and floating docks, 
impounding for wet docks, and in the drainage of 
watery wastes and the irrigation of barren deserts, 
so as to bring large areas of ground previously unpro- 
ductive into a state of high fertility—often affording, 
indeed, a sure means of subsistence to peoples whose 
very existence had hitherto been precarious. In 
our own country, before the beginning of the present 
century, only a comparatively small area of the 
fenland had been drained, and then almost entirely 
by antique methods, as by scoop wheels driven by 
windmills or beam engines, whose efficiency was 
in inverse ratio to their esthetic value. Here the 
development of modern steam and oil engine-driven 
centrifugal pumps has supplied a considerable 
impetus to reclamation. In China and Japan great 
areas of waste land have similarly been drained 
and brought into cultivation. 

The economic advantages of irrigation work in 
Egypt and the Sudan are familiar to many. In 
Egypt during the last fifty years the developments 
are very remarkable for their size and number of 
installations. Only after a visit to that country can 
one fully appreciate the vastness of the enterprise 
and the work carried out there by the engineer. In 
the Sudan, irrigation schemes date from the Battle 
of Omdurman, when the power of the Mahdi was 
broken by Lord Kitchener, and the tribes of the 
Sudan, whose previous occupation had heen largely 
that of war, had somehow or other to maintain them- 
selves in a country ill supplied by Nature with the 
means of peaceful existence. The suggestion that 
cotton could be successfully grown in the Sudan, 
followed by the construction of experimental pumping 
stations—even so far afield as Fashoda—was crowned 
with success, leading to the foundation of the Gezira 
Irrigation Scheme and to the formation of the Sudan 
Plantations Syndicate, so that to-day the Sudan 
furnishes a considerable proportion of the world’s 
supply of this commodity, and of the highest quality. 
In many other countries, as Australia, New Zealand, 
and elsewhere, irrigation methods only possible 
by the installation of modern pumping plant have 
resulted—as, for example, at Mildura— in the develop- 
ment of Australia’s great fruit-growing industries. 


MACHINERY DEVELOPMENT. 


A survey of recent mechanical progress, though 
only in outline, would be incomplete without reference 
to the various classes of machinery used for purposes 
of production. Nevertheless, the changes which 
have taken place in recent years are so extensive 
that they can only be indicated here in general terms. 
It would be difficult, without reference to illustrations 
in the records of the time, or to actual exhibits, such 
as those in the Science Museum at South Kensington, 
to convey to the younger generation of engineers 
how elementary was most of the industrial machinery 
of 1883 compared with that of to-day—how relatively 
limited in quantity, capacity, and range. Yet already 
the seeds of change had been sown. For several 
decades British ideals in machine construction had 
been in conflict with those which had found their 
way to this country from abroad. British engineers 
were accustomed to an ample factor of safety, massive 
design, slow-speed operation, and a regard for appear- 
ance. On the other hand, engineers in foreign 
countries were undoubtedly more ready to experiment 
freely with novel designs, and were responsible 
for introducing into this country what was then 
known as the “ manufacturing principle,” whereby 
large numbers of standardised articles were produced 
by repetition processes, with the aid of special- 
purpose machines designed for a single operation, 
thus reducing the necessity for skilled labour, As 
far back as 1854f it is recorded that Joseph Whitworth 
visited the United States and reported favourably 
on machinery for repetition work. In devising 
machinery of this kind, he reported, ‘‘ the Americans 
showed an amount of ingenuity, combined with 
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undaunted energy, which we would do well to emulate 
if we meant to hold our present position in the great 
markets of the world.” About the same time James 
Nasmyth had visited the Colt pistol factory, then 
newly established in England,t and confessed that 
he had felt humiliated by the experience. He 
remarked further that ‘‘ the acquaintance with correct 
principles has been carried out in a fearless and 
masterly manner, and they have been pushed to 
their fullest extent ; and the regult is the attainment 
of perfection such_as I have never seen before,’’§ 
But though British engineers of outstanding ability 
thus gave generous recognition to the lessons which 
were to be learnt from abroad, there was—as Nasmyth 
himself pointed out—‘ a degree of timidity resulting 
from traditional notions, and attachment to old 
systems’; and this conservatism, no doubt rein- 
forced by relatively lower labour costs, still held back 
the thoroughgoing mechanisation of British industry 
fifty years ago, and, indeed, for long afterwards, 
But in the end, with our well-known genius for 
compromise, we have succeeded in combining the 
best» features of both types, with the result that 
British machinery still maintains its high prestige 
in the markets of the world. It is noteworthy, too, 
that other countries have not hesitated to benefit 
by the high traditions of design and workmanship 
which have always been upheld by British engineers. 


SCIENCE AND ENGINEERING. 


But though the adoption wherever possible of 
repetition methods, involving standardisation and 
interchangeability of parts, had a marked influence 
on mechanical engineering progress, there was another 
influence which was destined to bring about revolu- 
tionary ehanges in the design and construction of 
machinery, in this country, and, indeed, the world 
over. This was the gradual substitution of science, 
and the scientific method, for the “‘ rule-of-thumb ” 
procedure of the so-called “ practical man.” The 
change in this regard has taken place almost entirely 
during the past fifty years. 

As Sir Alfred Ewing pointed out in his Presidential 
Address to this section a few years ago, theré were in 
1881 a few great leaders—a Kelvin or a Hopkinson 
—who possessed the right kind of basic understand- 
ing, who could turn to theory for guidance and had 
the engineer’s instinct to give it application, But 
most of the zealous workers of those days were groping 
in what was at best a half light, full of enterprise 
and enthusiasm and not much more. But the few 
great mentors to whom Sir Alfred Ewing referred 
were the pioneers who helped to bring about what I 
believe to have been a great material revolution 
in human affairs. For it was they, together with 
other leaders in the universities and elsewhere, who 
laboured at the development of engineering theory, 
and who first taught us to realise the illimitable 
benefits to be secured by the application of physical 
science to the whole range of engineering activity. 
When I look back over the period now under review 
I realise that the greatest lesson conveyed is that the 
advancement of engineering is in the last resort 
determined by the advancement of physical science. 
I would, indeed, go further, and say that my experi- 
ence, specialised though it has been, has taught 
me that the whole structure of modern civilisation 
rests upon the progressive application of physical 
science to the ever-expanding requirements of 
mankind. 


THE TECHNICAL PREss. 


Here, also, I must refer to the invaluable services 
rendered by the technical Press of this country 
—of which those old-established journals, THE 
ENGINEER and Engineering, are outstanding examples 
and representative of all that is best in modern 
journalism. It may be safely asserted that no news 
service throughout the world is actuated by higher 
principles, has a greater regard for accuracy, or 
shows a more steadfast sense of responsibility than 
that provided by. our technical journals. The 
result is a trustworthy and highly educational record 
of engineering progress, illustrated by admirably 
selected examples of recent practice and develop- 
ments, both at home and abroad, To the leading 
articles in these journals most of us have long been 
accustomed toturn for helpful and stimulating 
comment upon matters of current interest. 


THE HuMaAN SIDE OF ENGINEERING. 


I have frequently been asked the question by 
many professors in engineering, ‘‘ What kind of work 
do you give our students todo?” That is a natural 
question, and the answer is largely dependent on 
the young engineer’s outlook after he has served his 
pupilage. 

The system of training which I am interested in 
was started by my father over fifty years ago, estab- 
lished on a sound basis, and has proved remarkably 
successful. The scheme has been modified from time 
to time to keep pace with changing circumstances, 
especially post-war conditions. 

It will be obvious that the industry cannot be 
carried on efficiently without a continuous supply of 





“+ New York Industrial Exhibition, Special Reports of Mr. 
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highly trained engineers and craftsmen, and the 
training of the engineer is the all-important question. 
All systems of workshop training should be available 
without payment of premium, and it is now general 
practice to pay wages to all students and apprentices. 
It is necessary to provide workshop training for three 
main classes of students. First, there is the student 
who wishes to hecome a professional] engineer, capable 
of taking highly responsible positions on the adminis- 
trative, executive, technical, or commercial sides 
of the industry. There is, and there always will be, 
a considerable diversity of opinion as to the merits 
of different systems of training for the higher posts, 
and, since the characteristics and personality of 
the individual are varied, it becomes obvious that 
the course which is ideal for one is not necessarily 
best suited for another. In any ease, a university 
training is desirable, as developing a disciplined 
mind and ensuring that thorough grounding in the 
fundamentals without which no engineer can be 
complete. An essentially Scottish system of training, 
which has proved very successful, is the “‘ sandwich 
system ” of winter in college and summer in the works. 
It is sometimes advocated that a student should 
undergo some years of works training before pro- 
ceeding to the university. My own experience leads 
me to believe that a university course, followed 
by works training, will be found generally most 
successful. Having completed the university portion 
of his training, it is not advisable for the student to 
decide upon the particular section of the industry 
in which he will engage, for, without a thorough 
working knowledge of the whole, neither he himself, 
nor those who have so far been responsible for his 
training, can possess sufficient data about his capabili- 
ties, or the particular branch of engineering for which 
he is most suited. Before this is decided it is essential 
that he should spend three years in some selected 
engineering works, passing from the pattern shop 
through the foundry to the forge, on to the machine 
and fitting and erecting shops, through the steam 
engine, oil engine, and electrical testing departments, 
and so on to the drawing and design offices. Inter- 
spersed among this portion of his training there will 
be various periods of erection work either at home or 
abroad. Some time in his third year of training he 
and his superiors can begin to form an opinion 
concerning the branch in which his particular abilities 
can be most fruitfully employed. He may be mathe- 
matically minded, in which case he would be most 
useful on the scientific and technical side. A man 
of strong practical bent would find ample scope for 
his talents in some such post as that of assistant 
to the works manager. Or his predilections and 
personal attributes may constitute him an ideal 
salesman; or he may have a desire to go abroad. 
In the training of the engineer this practical experi- 
ence, obtained in all the main departments of a large 
works, must be regarded as a fundamental necessity, 
and he will obtain at the same time that contact 
with and understanding of his fellow-men which will 
give him a capacity for co-operation and leadership, 
indispensable for the professional engineer of to-day. 
There is next the student who comes into the 
works from a public or secondary school, after 
reaching School Certificate or Higher School Certifi- 
cate standard. He may ultimately attain to the 
same posts as are available to the university-trained 
student, but the road is harder, and only to be 
traversed by those possessed of enthusiasm and 
determination. Not only must he pursue a three 
or four years’ course, passing through all the main 
departments, but he must also attend evening classes, 
so as to raise his education as nearly as possible to 
the standard of the university student. During his 
passage through the works he must become a student 
of one of the three institutions—Civil, Mechanical, 

and Electrical Engineers—and, if his capabilities 
be wide enough, he should take an external university 
degree. Much hard and intensive work is entailed, 

and there are many who fall by the wayside, either 
from physical disability or flagging enthusiasm. 

But those who succeed, whose character impels them 
to overcome, by pains and tribulation, an initial 
handicap which can prove very hampering, are among 
the salt of the profession. 

A further problem of industrial training is involved 
in the production of craftsmen, chiefly recruited from 
boys leaving an elementary school at the age of 
fourteen or fifteen, who, after a preliminary proba- 

tionary period in the works, are apprenticed, at the 

age of sixteen years, to some particular branch of 

the trade. * It is obvious that the general training 
of any sueh boy must continue in some way or other 

during the whole of his apprenticeship, for only thus 

can he acquire the educational and technical equip- 

ment necessary for his duties and position. The way 

to the attainment of more responsible positions must 

not be barred even to these, who should not be allowed 

to pursue their way unenco by the hope of 

attaining a worth-while goal. us, while the boy, 

during his five years’ apprenticeship, is attending 

evening classes and seeking to acquire knowledge 
in all possible ways by which to qualify himself for 

the pursuit of his trade, he should be able, by com- 

petitive examination in the works, to qualify for a 

‘** student scholarship,” from which point he may 

advanee to positions normally open only to those 

with university or equivalent training. The “ scholar- 
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university must have its equivalent “‘ apprenticeship 
ladder ’’ in the works; and it must be just as possible 
to-day for another George Stephenson to begin at 
the bottom of the social ladder and achieve the 
heights above. 

The training of boys other than apprentices 
presents an even more difficult problem. Such boys 
may often be temporarily engaged in “ blind-alley ” 
occupations, and it is essential to provide for their 
transfer, at a sufficiently early period, into other 
channels which provide proper opportunities for 
advancement and the attainment of a satisfactory 
status. Any boy worth training should, of course, 
become an apprentice, when his training is automatic- 
ally provided for. 

Training, however, is not confined solely to the 
material and technical side. Although the passage 
of a student through any works may appear to be a 
severe and laboriously practical affair, it should, at 
the same time, engender a spirit very much akin 
to the Public School spirit, which is essential to the 
formation of a true engineering character. Amongst 
our own students at Bedford this spirit is fostered, 
even though past students may be scattered over 
the whole world, by the publication of an annual 
Works Magazine, and the formation of a Past and 
Present Students’ Association, which holds an annual 
reunion and dinner, maintaining contact which is so 
valuable. 

One cannot leave this subject without paying a 
justly deserving tribute to the craftsman upon whom 
devolves the task of translating the ideas of others into 
practical shape. The production of work of the first 
quality necessitates the loyal and intelligent co-opera- 
tion of all, and the quality of the finished article 
reflects the ability of every one of those responsible 
for its production. There must also be remembered 
those who are sent, often abroad, to bring the erection 
and completion of some engineering works to a 
successful issue. Such men must possess ability, 
character, and that quality of leadership which, 
difficult though it may be to define, is, none the less, 
real and essential. Circumstances may sometimes 
be those presenting unparalleled difficulties, but the 
fact that they are invariably overcome, and that 
other countries have on occasion employed British 
engineers to erect their work, affords striking con- 
firmation that they stand pre-eminent in their craft. 


CONCLUSION. 


In conclusion. These, then, are a few of the 
thoughts that have.occurred to me. Whatever their 
worth, they have at least this advantage—that they 
are the product, not of “a cloistered seclusion, far 
from the heat and dust of life,” but are directly 
derived from personal contact with, and observation 
of, men and things. And this, after all, is the essence 
of the scientific method as I understand it—to learn 
as far as possible directly from observation and 
experiment rather than indirectly from books. I 
find this view upheld by one of the greatest of former 
Presidents of the British Association, the late Pro- 
fessor T. H. Huxley, who said: “ The great benefit 
which a scientific education bestows, whether as 
training or as knowledge, is dependent. upon the 
extent to which the mind of the student is brought 
into immediate contact with facts—upon the degree 
to which he learns the habit of appealing directly to 
Nature, and of acquiring through his senses concrete 
images of those properties of things which are, and 
always will be, but approximately expressed in human 
language.” 








THE MODEL ENGINEER EXHIBITION. 





Tue fifteenth annual Model Engineer Exhibition, 
organised by Percival Marshall and Co., Ltd., publishers 
of The Model Engineer, opened at the Royal Horticultural 
Hall on Thursday, August 3lst, and remains open until 
Saturday, September 9th. As in previous years, there is 
an excellent display of engineering models and examples 
of fine mechanical craftsmanship, and a trade section. 
The latter includes varied exhibits of small lathes and 
machine tools, precision tools, workshop appliances, 
and scientific apparatus. The models entered for com- 
petition number over two hundred, and some very fine 
specimens of model craftsmanship are to be seen. The 
four championship cups offered for general work, locomo- 
tive models, sailing ship models, and steamship models 
have been awarded as follows :—Mr. E. H. Evans, of 
Sevenoaks, for Harland turbine bore-hole pump; Mr. 
E. C. Eborn, of Aylesbury, for a 5in. gauge railway 
locomotive; Dr. C. N. Longridge, of Worthing, for 
fin, to ft. scale model of “ Cutty Sark”; and Mr. J. 
W. Shaw, of Heston, for an electrically propelled model 
of a steam yacht, “‘ Free Lance.”’ As on other occasions, 
there are numerous exhibits arranged by model engineering 
societies, and model railway, power boat, and aeroplane 
clubs, One of the most popular of these is the experi- 
mental track of the Society of Model and Experimental 
Engineers, on which a powerful miniature locomotive 
is running, hauling a small trainload of visitors. _The 
organisers are again to be congratulated on an exhibition 
which, from year to year, loses none of its interest. 








Iranian producers of rolled steel have formed a volun- 
tary cartel for a period of five years in regard to output, 
sales, and prices. The new cartel succeeds the compul- 
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sory association which expired last February. 
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The Kitson-Still Locomotive. 


MVHE locomotive built by Kitson and Co., Ltd., of 
Leeds, on the Still principles, has recently been 
employed on goods service on the London and North- 
Eastern Railway between York and Hull, and on 
two of the ordinary seheduled round trips the 
L.N.E.R. dynamometer car formed part of the train. 
Wegive below and on p. 238 an account of these trials. 
The Kitson-Still locomotive has been described 
several times in our pages—-see particularly our issue 
of April 22nd, 1927——but it may be a convenience to 
recall that it comprises an eight-cylinder four-stroke 
oil engine of 13}in. bore by 15}in. stroke, the cylinders 
of which are arranged vis-d-vis horizontally across 
the engine, four in front of and four behind a common 
crank shaft, which is centrally geared through a pair 
of double helical gears (1-878 to 1 ratio) to a jack 
shaft, from which coupling rods transmit the power 
to the wheels. The steam valve gear is a modified 
form of the Hackworth, only two sets . being 
required to operate the eight cylinders. The com- 
hbustion valve gear is of the usual cam and roller type. 
Reversing is effected by a power-operated cylinder. 
The locomotive, designed for mixed traffic, is of the 
2-6-2 type with 60in. wheels, and carries fuel and 
water tanks over the back pony behind the cab. :The 
boiler works at 180 lb. pressure and is of very simple 
construction, containing a cylindrical corrugated 
steel fire-box and the usual nest of fire tubes in a 
4ft. 6in, diameter shell. A photograph of the loco- 
motive, with one of the trains and the dynamometer 
car, is reproduced below. The wooden shields in 
front were put up for the protection of the observers 


+ 


when all observations were made by the company’s 
officials. 

The first diagrams show the profile of the line, with 
mileages, of the outward journeys from York to Hull, 
vid Market Weighton and Beverley, passing over the 
Yorkshire Wolds ; whilst the second diagram on the 
same basis shows the homeward journeys vid Selby 
and Church Fenton, in the Plain of York. Below the 
profiles the records of the runs have been plotted to 
show when the oil engine was in operation and when 
the steam power was employed, also what signal 
checks and stops occurred. The tables at the right 
of each record give the fuel and water consumption 
details, &c., for that run. The use of steam is shown 
above and that of internal combustion below the 
datum line. 

A caution signal symbol has been used to indicate 
each serious signal check ; minor checks have been 
omitted. A flag represents an actual stop, with a 
note of its duration. Since the length of haul out of 
and into the terminal goods yards and the amount of 
shunting within the yard limits varied considerably, 
both the “ gross ’’ distance, which includes the yard 
work, and the “ net ” distance between the booking 
points is shown on the diagrams, and corresponding 
gross and net figures in the appended tables. 

From the records of the two round trips with the 
dynamometer car it has been possible to add the 
deductions shown, made on a draw-bar horse-power 
basis, as recorded by the car. 

A few detailed comments upon the incidents and 





results of the two round trips with the car attached 
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when taking indicator cards from the front cylinders. 

In operation steam is admitted to start the train, 
and as soon as the speed has reached 6 or 7 m.p.h. the 
internal combustion side is put into action on the 
outer sides of the same pistons. When sufficient 
acceleration has been obtained, according to con- 
ditions, the steam regulator is closed, and unless a 
re-start or a severe bank, which may require steam 
boosting, is shortly expected, the burner in the fire- 
box’is turned out and is not relit until such require- 
ments arise. The locomotive is then propelled solely 
by internal combustion, the waste heat from which is 
stored in the boiler. 

From what precedes it should be clear that the 
admission of steam to the cylinders depends entirely 
upon the conditions of the service, and in the diagrams 
which appear on the opposite,page the periods during 
which steam was employed in the cylinders is indi- 
cated in black and when internal combustion was 
used by stippling. 

THE REcoRDs. 

The records were taken on the daily Class B goods 
service leaving York at 12.50 p.m. to Hull (vid 
Market Weighton and Beverley) and returning from 
Hull at 4.50 p.m. (vid Selby and Church Fenton). The 
trains consisted of mixed goods wagons, unbraked 
stock, and, as will be noted, varied considerably both 
in weight and composition. 

On three days in March permission was given for 
the makers’ observers to ride on the engine, the loco- 
motive being driven by one of the L.N.E.R. regular 
drivers from the York depét. It is of interest to note 
that whilst this driver had no more preliminary 
instruction or practice than a couple of light engine 
runs, he handled the trains with ease and confidence. 
These cab observations had obviously to be confined to 
notes of the time at various points, the fuel and water 
consumptions both for the 1.C. and steam side of the 
combinations, and any particular incidents ; never- 
theless it was found possible therefrom to plot the 
upper three records on the two diagrams reproduced. 
For the purpose of verifying these observations later 
the L.N.E.R. dynamometer car was included in.the 





trains for the last two runs shown on the diagrams, 








DYNAMOMETER CAR AND TRAIN 


will serve to illustrate the conditions and the per- 
formance of the locomotive on them all. 

On June 2lst, Record No. 4, the load out of York 
consisted of the dynamometer car (33 tons), twenty 
full wagons and thirteen empties, with a 10-ton van, a 
total of 363 tons on seventy-two axles behind the 
engine. 

The train was started under steam alone in the goods 
yard and steamed dead slow as far as the booking 
point, which is at the crossing of the main line at the 
northern end of York Station, and at a speed of about 
6 m.p.h. fuel was admitted to the I.C. side, as soon 
as the driver got his signals at clear. 

The first check occurred some 16 miles from York, 
at the top of the Pocklington bank, up which the LC. 
side alone had taken the train. The burner was re-lit 
at the 2lst milepost in preparation for the slow 
running through Market Weighton at the commence- 
ment of the bank and for the heavy pulling for 3 miles 
thereafter, where the booster characteristics of the 
steam side were brought into use. It may be of 
interest to go back for a moment here to point out 
that the burner was turned out at the 2nd milepost, 
when the pressure in the relatively small boiler was 
down to 137 1b., and the dynamometer car records 
show that the boiler pressure rose slowly’ and steadily 
to 176 1b. at the point where the burner was re-lit 
before Market Weighton. These figures clearly 
illustrate the recovery of waste heat in the boiler from 
the I.C. exhaust and water jackets, after radiation 
losses, and such auxiliary uses of steam as the brake 
ejectors, whistle, &c., had been met. 

_The steam regulator was opened at Market 
Weighton East Junction with the steam gear in mid- 
position (or at about 6 per cent. cut-off) to assist up 
the bank. The dynamometer recorded a maximum 
pull of about 3} tons at 25 m.p.h., or 486 horse-power 
at the draw-bar on a rising gradient of 1 in 160. After 
allowing for the 87-ton locomotive. on this gradient 
this is equivalent to 566 draw-bar horse-power on the 
level. 

The burner was turned out at the 24} milepost, 
steam shut off at the 25th milepost and the rest of the 
bank taken by the I.C. side alone. At the crest the 
power was shut right off and the train coasted down 






the other side, but was braked almost to a standstill 
owing to contrary signals at Beverley Junction, 
through which the driver proceeded dead slow under 
steam. After this there followed nearly a mile of very 
slow running on oil through Beverley Station and over 
the level crossings beyond it ; there are many of these 
again in the flat country between Cottingham 
Junction and the Priory Yard at Hull, which put 
restrictions upon goods trains and frequently cause 
severe signal checks or even stops, as will be noted on 
nearly all these outward runs, numbered 1 to 5. 

On the next day, Record No. 5, with a comparable 
load behind the engine, namely, 10 tons less, but on 
eight more axles, traffic conditions were much less 
favourable to economic running; five unscheduled 
stops, two of them involving setting back or shunting, 
and four severe checks, naturally called for abnormal 
use of the steam side of the combination. The most 
onerous of these was a 33}-minute stop and shunt at 
Market Weighton, to let special holiday passenger 
trains through. The use of steam only was unduly 
prolonged after the re-start at the West Junction box, 
on a 1 in 259 up gradient, by the distant signals remain- 
ing against the driver, who did not get his advance 
starting signal until through the station and past the 
East Junction box, by which time fully half the train 
was on the ] in 160 gradient, when he put the I.C. 
side into operation. The remainder of the record 
calls for no particular comment; the figures may 
speak for themselves. 

The second diagram sets out in a similar way the 
five records of the homeward runs, numbered 6 to 10, 
over a generally level route to York vid Selby and 
Church Fenton. A check or stop by signal frequently 
occurs at Staddlethorpe to let an overtaking express 
across the junction ; the route joins the main Scotch 
line at Barlby Junction, and turning along it south 
through Selby Station, branches off west again imme- 
diately afterwards; another section of slow and 
interrupted running occurs at the marshalling yards 
at Gascoigne Wood, and at Sherburn Junction on to 
the main Leeds- York line near Church Fenton. 

Except for a light train on Record No. 6, the loads 
ranged from 450 tons to 475 tons on seventy-eight to 
a hundred axles behind the engine, and no special 
incident warrants detailed description. 

The consumptions recorded and the principal 
deductions made from them are set against each 
record ; in a table at the foot of each diagram the 
averages for the five outward services over. the hilly 
route and for the five homeward services by the more 
level route are shown separately and are also com- 
bined into a set of averages for the five round trips. 

On the outward trips the gross consumption of fuel 
oil, including the yard work at both ends, averaged 
143 Ib. per mile ; between booking points, but includ- 
ing re-starting or shunting en route, the figures are 
12-7 1b. per mile and 38-7 lb. per 1000 train ton- 
miles. On the homeward runs the averages are 
11-61b. per mile gross and 11-1lb. per mile or 
26-2 lb. per 1000 train ton-miles net. 

From the combined averages, based upon accurate 
records of 450 miles of typical goods service in this 
country, the fuel consumption of the I.C.-steam loco- 
motive may be taken as 12 lb. per mile to haul trains 
averaging 380 tons of mixed traffic. With the then 
cost of Diesel oil at 62s. 6d. per ton—the price before 
the Budget imposed the present duty—this works out 
to a cost for fuel of a shade under 4d. per mile. 

Under colonial or foreign conditions, where the 
hauls are longer and checks and stops infrequent, the 
makers deem it not unreasonable to expect that the 
round figure of 10 lb. per mile, recorded, for example, 
on the clearer runs of June 21st, would be improved 
upon in daily service. .Taking for round figures a 
price of 63s. per ton for oil and 20s. per ton for coal in 
the tender, since one-seventh of the weight of oil is 
used compared to the weight of coal for similar duty, 
the saving in fuel is equal to about 11s. per ton on this 
coal price. In parts of the world where coal is more 
expensive the saving would be greater. 








The Oil-Electric Tug Acklam Cross. 





Tue oil engine-driven electric tug ‘“‘ Acklam Cross,” 
which recently completed successful trials at Aberdeen, 
is one of the outstanding ships of the year. She is the first 
electrically propelled tug to be built for private ewners, 
and her engines are of the high-speed type with electric 
starting. 

The new tug has an overall length of 98ft., a beam of 
22ft., and a depth of 11ft. 6in., and has been constructed 
by Hall, Russell and Co., Ltd., Aberdeen, to the order ot 
Messrs. Robinson and Crosthwaite, the managing.owners 
of the Tees Towing Company, Ltd., Middlesbrough, from 
the designs and specifications supplied by them and Mr. 
R. Reid, M. Inst. N.A., of Hull, and to the survey and 
requirements of Lloyds to Class + 100 Al: “ for towing 
services.” A view of the tug is reproduced in Fig. 1 
on the next page. : 

The propelling equipment comprises two high-speed 
“* Brotherhood-Ricardo ” oil engines driving electrical 
generators which supply current to an electric motor which 
drives a single-screw propeller, all the electrical machinery 
having been designed and supplied by the General Electric 
Company, Ltd., of London and Witton. ; 

A feature of the arrangement is that the propelling 
machinery can be directly manceuvred from the navigating 
bridge and wheelhouse as well as from the engine-room. 





The design of machinery also permits of a totally. clear 
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aiter deck being provided, which is highly desirable for a 
vessel of this class. Another new feature is a balanced 
stream-line rudder, which has a patented rudder carrier 
with the bearing pintle of stainless, steel, a combination 





This plant includes an electric-hydraulic steering gear and 
windlass, manufactured by Gemmel and Frow,. Ltd., of 
The whole of. the electric lighting and wiring was 


Hull. 
carried out by Campbell and Isherwood, Ltd., of Liverpool 












































FiGc..1—THE OIL- ELECTRIC TUG “‘ACKLAM CROSS” 


which has resulted, we learn, in a vessel of exceptionally 
good steering and manoeuvring qualities. 

Superior accommodation is provided for the captain 
and crew, and the auxiliary equipment includes an oil-fired 
galley range and a hot water system throughout the ship 
served by an oil-fired boiler. 

The two Brotherhood-Ricardo sleeve valve engines were 
built by Peter Brotherhood, Ltd., of Peterborough, and 
are each designed to develop 300 B.H.P. continuously at 
900 r.p.m. They have six cylinders, 7}in. diameter with 
12in. stroke. The engines run in opposite directions and, 
as Fig. 2 shows, are placed side by side on either side of the 
centre line of the ship. They always run at a constant 
speed. We need hardly refer in detail to the design 
of the engine, as it has previously been described in 
THe ENGINEER. The engine is complete with engine- 
driven lubricating and circulating water pumps, and a 
direct-driven tachometer. In order to show if each cylinder 
is firing correctly the engines are provided with a twelve- 
point thermo-couple exhaust pyrometer equipment. The 
guaranteed fuel consumption with fuel having a net heat 
value of not less than 18,000 B.Th.U. per pound is :— 
Full load, 0-38 Ib. per B.H.P. hour; three-quarter load, 
0-39 Ib. per B.H.P. hour; half load, 0-44 1b. per B.H.P. 
hour, and on test these figures were, we are informed, 
considerably improved upon. 

The electrical equipment consists of two generators, as 
shown in Fig. 2, which are direct coupled to the engines. 
They are 250-volt machines and supply current to a 
500 H.P. double-armature direct-current motor mounted 
on the propeller shaft. In tandem with the main generator 
sets there are auxiliary generators, which supply current 
for excitation purposes and for the electrically operated 
auxiliary machinery, lighting, &c. The reversing and speed 
control of the main motor is carried out on the Ward- 
Leonard principle, the control gear being so arranged that 
either main generator can be left out of circuit and the 
other used to supply the two armatures of the propulsion 
motor in series. The auxiliary generators can be further 
utilised, if so required, for charging the batteries which 
are used for starting up the main engines, the main 
generators being employed as starting motors during this 
operation. The actual starting of the engines is carried 
out by a push-button, which makes a connection between 
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the batteries and the generators. The starting batteries 
were supplied by the Chloride Electrical Storage Com- 
pany, Ltd., of Manchester, and each battery is designed 
to meet Lloyd’s requirements of six consecutive starts 
while supplying the necessary lighting and auxiliary plant. 


and Glasgow, but the installing and fitting of the machinery 
in the ship was done by Messrs. Hall, Russell and Co.’s 
engine department. 

During the trials the tug was manwuvred with the 


room to bridge control a transfer switch is arranged. 
Movement of this switch is, however, only possible after 
cutting off all excitation. The generator main switches 
are of the change-over type’ with auxiliary contacts 
operating in conjunction with the generator field con- 
tactors, so that they can only make or break circuit after 
all excitation is removed. The control board—see Fig. 2— 
is of the “ dead front ” type, while an earthing resistance 
and circuit breaker connect the junction of the two 
motor armatures to the ship frame in order to keep down 
the voltage to earth to 250 volts. The control board is 
complete with all the necessary ammeters, voltmeters, 
earth detector, and motor speed indicator, and appliances 
for the ry protection of the propulsion circuit. A 
special chart recording instrument with three pens is 
installed, one pen recording the current in the propulsion 
circuit and the other two operated by coils connected to 
the auxiliary generators showing whether one or both 
engines are running or not. This instrument provides 
the owners with a check upon their operating staff with 
regard to the instructions issued to them for the economical 
running of the vessel, or, in other words, the chart shows 
that the engines have been run exactly in accordance with 
instructions. During the trials over the measured mile 
outside Aberdeen Harbour the tug attained a speed of 
over 11 knots when running free with both generators 
running and 9 knots with one engine shut down. The new 
tug marks a distinct advance in British practice and 
her performance will be closely watched by all interested 
in the electric propulsion of ships. 











A New Metal-clad Ring Main 
Switch Unit. 


On small ring main systems and, in the case of inter- 
mediate tappings between fully protected sub-stations on 
larger systems, the switchgear employed may comprise 
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greatest of ease, and fulfilled easily, we understand, all the 
demands made by the owners. There are four control 








stations, two control pillars being situated in the wheel- 


“ACKLAM CROSS’’ 


TuG 


house and two on the flying bridge. The handles of the 
four pillars are mechanically coupled so that all operate 
together. A duplicate controller forms part of the equip- 
ment and can be operated by a hand wheel on the control 


New METAL-CLAD RING MAIN SWITCH 


UNIT 


non-automatic equipments for the purpose of sectionalising 
the ring and automatic gear for controlling the “ tee off ” 
feeders. The provision of testing terminals on ring main 
feeder cables facilitates maintenance, but to ensure safety 
it is desirable to provide an interlock so that access to 
these terminals cannot be obtained until the line has been 
connected to earth. In the case of compound-filled metal- 
clad unit switchgear skeleton units are frequently installed 
as non-automatic ring main feeders and access to the line 
for testing p s is obtained vid the main isolating 
plugs. Gaierally no additional precautions are taken to 
ensure safety to the operators. 

Unless it is desired to convert the skeleton equipments 
into automatic circuit bregker equipments with ring main 
protection at a later date, however, the use of this appa- 
ratus is expensive and the bulk is unnecessarily large. 
Ferguson Pailin, Ltd., of Higher Openshaw, Manchester, 
have therefore introduced the unit shown in the accom- 
panying illustration, which comprises the whole of the 
high tension switchgear required for a ring main station 
having one “ tee off” er. It is a combination of a 
metal-clad unit incorporating a vertically isolated oil 
circuit breaker and fully interlocked oil immersed isolating 
switches, the circuit breaker being of the round tank type 
with ample rupturing capacity. The lever-operated 
isolating switches can be placed in three positions, 7.¢., 
“on,” “ off,” and “ earth,” and as it works through a gate, 
which’ necessitates two separate movements being made 
when passing from the “on” to “earth” position, 
inadvertent earthing of the cable is prevented, whilst the 
interlock mentioned ensures that the cable must be 
earthed before access can be gained to the testing terminals. 
The usual current and potential transformers are provided 
to meet individual requirements. 








A Remarkable Roller. 


Ir may be remembered that in our issue of July 14th 
last, wé described and illustrated under the heading of 
“A Remarkable Roller,” a bone steam roller con- 
structed by Marshall, Sons and Co., Ltd., of Gainsborough, 





board in the engine-room. For changing over from engine- 





for the County Durham Water Board, which was to use 
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it for the purpose of embankment consolidation. Its 
rear rolls are 10ft. in diameter by 3ft. wide, and the front 
rolls 7ft. in diameter by 2ft. 6in. wide. We have now 
received a copy of a report of the resident engineer at 
Burnhope Reservoir Works, Wearhead, upon this roller, 
and we reprint extracts from this document below. 

* The general principles governing the use of an embank- 
ment roller are almost exactly reverse to the general 
principles governing the design and construction of road 
rollers, In the consolidation of tipped materials forming 
reservoir banks, the muck consolidation is required 
irrespective of irregularities or depressions left on the 
surface of the lifts. To get the maximum consolidating 
effect. water is regularly used on the material and rollers 
of the maximum weight which can possibly be traversed 
over the materials are necessary. To.get vibration without 
unbalanced weights large cross strakes projecting 5in. 
to 6in. and about 18in. centres, cause a useful bumping 
effect, and have been resorted to in the roller in question. 
In the consolidation of embankments gradients up to 
1 in 3 must be traversed by the roller, and the knitting 
together of the varying materials which comprise a bank 
can only be properly attended to by a special roller. 
Steering lock need not be so much as on a road roller, 
but the power required to steer a roller when on soft 
muck is infinitely greater than is required for any road 
roller. Since the drive is taken by the rear rolls, the 
stresses on the front end of the roller when the roller is 
driven into and up steep slopes in soft material can be 
readily imagined, and for this reason the normal type of 
front end and swivel fork are not strong enough. 

‘“*'We have had on these works for the past 2} years 
two embankment rollers which are really standard road 
rollers with modifications. 

“The general defects [for the class of work here under- 
taken—Eb.] are as follows :— 


(1) Lack of adhesion. 

(2) Shortage of power. 

(3) Inability to steer at all when the front rolls 
sink in to the extent of 6in. to 9in., which causes the 
roller to skid forward without rotating. 

(4) Building up of soft material between the front 
rolls, consequently jamming the rolls together. 

(5) Lack of ground clearance of the underframe, 
chiefly the fire-box. 

(6) Lack of supporting area in soft materials, and 
an insufficient range of supporting area due to the 
small diameter of the wheels, 


“It is probable that if the [special] roller had been 
designed entirely by roller manufacturers that it could 
have been more pleasant to the eye and slightly more 
compact. Since, however, it was of an experimental 
nature, it was desirable to build it, as far as possible, from 
stock material, and involve few special castings in order 
that the cost could be minimised. 

“It is frequently necessary to roll with one bind roll 
3ft. to 4ft. above the other, as well as rolling straight up 
and down steep slopes, and here the width of the roller is 
justified. The separation of the front rolls has a dual 
purpose of eliminating soft material being jammed in 
between the two rolls as in an ordinary roller, and also 
enabling the roller to roll astride the railways which convey 
the muck to the various banks. The Sentinel boiler was 
chosen partly on account of its excellent service in locomo- 
tives employed here, but also on account of its suitability 
for use on gradients where an ordinary locomotive boiler 
will have some of its tubes high and dry. It has the addi- 
tional advantage of a remarkably large range of working 
pressure. The virtue of the large wheels is that on hard 
material the strakes only come in contact with the material, 
and the roller bumping from one strake to another dose 
its duty of consolidation. In soft material when the roller 
is submerged to the extent of 6in., each hind roll has a 
supporting area of 13 square feet; when submerged to 
the extent of 12in., 18 square feet ; and at 18in., 22 square 
feet. The roller is quite capable of continuous work 
when all four wheels are submerged to the extent of 12in. 
to 18in., but a standard roller of 4 tons lighter gross weight 
can seldom find its own way out when the hind rolls are 
submerged to the extent of 6in., and at 9in. the fire-boxes 
are usually resting on the ground. It is found in actual 
practice that a roller of this type can commence work 
on soft material with bearing pressures of 5 cwt. per 
square foot, and after consolidating this material continue 
to work until the roller strakes alone are in contact 
with the ground, giving a bearing pressure of over 2 tons 
per square foot—a very desirable range of pressures when 
the variations in the muck due to the classes of material 
and the effects of weather are taken into account.”’ 








BRITISH STANDARDS INSTITUTION. 


All British Standard Speci, i can be obtained from the 
Publications Department of the Inetitution at 28, Victoria-sireet, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








NOTCHED BAR TEST PIECES. 

No. 131—33. This is a revision of an existing specifica- 
tion. The only modification is the incorporation of the 
round notched bar test piece as an alternative standard. 
This form of test piece has been in use quite extensively 
in the steel industry and has been standardised as one of 
the test pieces for aircraft purposes for a number of years. 
Drawings are included showing the dimensions for the 
curved and straight notch for both the single and the 
three-notch specimens, together with the modifications 
necessary to the grips of the testing machine to accom- 
modate the curved specimen. 

TUNGSTEN FILAMENT ELECTRIC LAMPS. 
ADDENDUM (C.D. 833). 

An addendum (under reference C.D. (ELG) 833) has 
just been issued to British Standard Specification No. 
161—1932, giving Schedules for Navigation Lamps and 
for Lamps for Road Traffic Control (Electric) Light Signals. 
This addendum will be forwarded gratis on receipt of a 
stamped addressed envelope, by the Publications Depart- 
ment of the British Standards Institution, 28, Victoria- 
street, London, 8.W.1. 











Nickel Cast Iron. 


Contributed by the Bureau of Information on Nickel (I'he Mond Nickel Company, Ltd.}. 


2 em use of 1 or 2 per cent. of nickel in suitable good- 
quality iron offers the engineer a simple and effective 
means of improving the properties and the service given by 
his castings. From the production point of view the alloy 
addition ensures regularity of product and uniform 
machineability. For this reason alone nickel is widely 
used in difficult mass production castings, such as auto- 
mobile cylinders, where irregular machineability or the 
presence of hard spots is liable to interfere with machine 
shop operations. 


HIGH-sTRENGTH ALLOy Cast IRon. 


Cast iron produced by ordinary foundry methods, even 
when alloyed, rarely gives strengths in excess of 20 tons 
per square inch, but by the first of two new processes 





with strengths up to 30 tons per square inch, consists 
essentially in the preparation of a bath of iron which would 
cast white under normal conditions and subsequently 
‘* inoculating ”’ or graphitising the metal by the addition 
of suitable proportions of nickel and silicon, this yielding 
a metal which gives grey castings of remarkable strength 
and uniformity in widely varying sections. 

The preparation of the base iron, or bath, is similar to 
that described above, except, of course, that the nickel 
and some of the silicon are reserved for addition after 
tapping the furnace, in the case of cupola melting, or after 
melting and superheating is complete, in the case of other 
melting units. 

The diagram—Fig. 1—gives some idea of the strength 
ranges which can be attained in this type of iron; it is 
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FiG. 1—Diagram Showing Strengths Obtainable in High-Strength Cast Iron with Various Proportions of Nickel and Silicon. 


strengths up to 23 tons are gained, whilst the second 
method has repeatedly given strengths up to 30 tons per 
square inch. 

Both types of high-strength iron may be made by 
melting in the cupola charges consisting largely of steel 
scrap ; up to 75 or 80 per cent. is usual, the balance being 
high-test scrap or specially selected scrap or pig. In the 
first process the nickel, together with ferro-silicon and 
manganese as is necessary, is added with the furnace 
charge, the usual allowances being made for loss. Other 
melting units, such as the air, electric or rotary furnace 
may be employed, provided that they are capable of 
yielding the desired range of carbon,,and freedom from 
impurities. This is achieved by the cementation of charges 





consisting mainly of steel scrap, or by the refining of 
charges wholly or partially made up of selected pig or 
scrap iron. Nickel is best added in the furnace, either 
during or at the end of the melting operation. 

With the low-carbon ranges the amounts of nickel and 
silicon are generally somewhat higher than in ordinary 
cast iron. Thus, with metal containing about 3-0 per 
cent. of carbon, to be used in a casting whose average 
section is lin., a silicon content of 1-25 per cent., with 
1-5 per cent. of nickel, would be necessary to ensure free 
machining. The casting, even in the thicker sections, 
would show a strength of 23 tons per square inch, and at 
the same time would be tough, dense, and hard. 

The second process* which offers the engineer castings 





* Covered by British Patent Nos. 290,267 and 352,510. 








of interest to note that the best strengths result from a 
combined nickel and silicon addition. 

The high-strength irons produced by both the above 
processes may be handled under normal foundry con- 
ditions, but in view of the low carbon content and conse- 
quent short freezing range the metal must be melted very 
hot and handled quickly. Generous runners, gates and 
risers must be allowed, as in steel foundry practice, and 
rod feeding is not recommended. 

Apart from its very high strength, the iron made by 
the second process has all the advantages which would 
be expected to result from its low carbon and silicon 
contents. It is tough and resistant to shock, hard (Brinell 
up to 260), yet very readily machineable, taking on a fine 
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finish. The iron has also good wearing properties and is 
heat-resistant. 

Many applications of both types of high-test cast iron 
will be suggested by their properties. For large castings 
they offer possibilities of reducing scantlings and weight, 
while maintaining rigidity and strength. They are particu- 
larly suitable for highly stressed parts, as, for example, 
Diesel engine frames and fly-wheels, crusher parts, rolling 
mill housings and other applications in all branches of 
engineering practice. On account of their good wearing 
qualities the irons have been adopted for cylinders and 
cylinder liners, for all types of steam and reciprocating 
engines, for piston rings, gears and pinions, sheaves and 





pulleys, machine tool beds and frames. Its heat resistance 
makes this iron suitable for such parts as heat inter- 
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changers, superheater headers, moulds of various types, 
Diesel engine heads and pistons, while a large field of 
useful application is found in dies of all types. The irons 
are dense and sound, and can safely be recommended for 
ali applications involving pressure, as in pumps and com- 
pressors, turbine casings, valve bodies, &c. 


Sprcratty Harp Grey Cast Iron. 
In the types of iron discussed so far the nickel content 
is always below 3-0 per cent. and generally less than 
Furthermore, no mention has been made 


2-0 per cent. 





the critical speed of cooling is so slow that the casting 
cooled in the mould on the foundry floor is martensitic. 
Between these two extremes lie a series of irons with 
varying nickel content which can be hardened by oil 
quenching, or even by air cooling, according to com- 
position and section. ‘ 

The heat treatment of iron castings had not heretofore 
been considered possible, since the treatment necessary is 
so drastic that any but the very simplest shapes tended to 
crack or fly to pieces. The more moderate treatment 
associated with the alloy cast irons permits quite compli- 

eated parts to be har- 
dened successfully by 
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quenching or simply by 
air cooling after machining 
operations have been com- 
pleted. 
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A further benefit de- 
rived from the use of 
nickel in heat treatable 
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cast irons is that the har- 
dening effect penetrates 
more deeply into thick 
sections, just as in the 
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case of steel castings and 
forgings, where nickel 
secures penetration of the 
effects of heat treatment 
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Fic. 2— Influence of Nickel on the Structure of an Average Cast Iron in various Section 
Thicknesses ; Density of Shading indicates Difficulty in Machining. 
The Composition of Base Iron is: Total Carbon 3-3%, Silicon 1-5%, Manganese 0-6%, 
Sulphi r 0-1%, and Phosphorus 0-3%. 


of heat treatment. In these irons the structure consists 
of graphite flakes in a matrix which, though refined, is not 
materially different from that found in ordinary good- 
quality engineering cast iron. 

With increasing alloy additions it is well known 
that a series of irons possessing widely different properties 
is developed. In average sections (}in. to lin.) the high- 
strength engineering cast irons generally contain between 
0-5 and 2-5 per cent, of nickel. With increasing additions 
the irons remain grey and tough, but become harder, 
reaching a maximum hardness at 5 to 6 per cent. nickel. 
When between 8 and 18 per cent. of nickel is added the 
irons become graduai)y softer, but so far have not proved 
of much commercial importance, as they are difficult to 
machine. This difficulty disappears, however, with above 
18 per cent. nickel when a series of machineable grey 
irons, characterised by valuable corro- 
sion-resisting properties is produced.* 

The relationship between nickel and 
the various structures in the matrix of 
the iron determining these various 
properties is summarised in the dia- 
gram Fig. 2. 

While the hardness of ordinary 
good-quality cast iron is generally 
about 200 Brinell, and that of some of 
the high-test cast irons already men- 
tioned as high as 260, the hard grey 
cast irons obtained by adding 5 to 
6 per cent. of nickel (in which the 
matrix is in the martensitic condi- 
tion) have hardnesses of 400 Brinell 
or more. 

The properties of this martensitic 
iron render it of outstanding value in 
connection with the many applications 
where abrasive wear is to be resisted. 
For example, for guide drums and 
rests in centreless grinding machines, 
where the parts have to work in 
contact with abrasive grit and dust, 
it has been found that the parts 
in the martensitic iron will work 
ten times as long between dressings 
as those in ordinary iron. 

Naturally, with its high hardness 
figures, this iron is not so easy to 
machine as are ordinary castings, but this difficulty can 
readily be met with modern machine tools and equipment, 
and a fine finish can be obtained. 

For those who have not the special equipment necessary 
for machining castings which are hard “ as cast,” or who 
cannot avoid more involved and intricate machining 
operations, an alternative material is available in the new 
heat-treatable cast irons. In these, as in the case of the 
steels, a soft and readily machined product may be 
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20 through the heaviest 
masses of metal. 

The diagram Fig. 3 
conveys some idea of the 
relationship between sec- 
tion thickness, nickel con- 
tent, and type of heat 
treatment necessary. It 
serves to emphasise the point mentioned above, that 
the higher the proportion of nickel present the less 
drastic is the heat treatment necessary to produce a 
given effect in all sections. 

Reference has already been made to the fact that, after 
hardening by quenching, the castings may be toughened 
by tempering. The effects of heat treatment on the 
Brinell hardness and tensile strength of an alloy cast 
iron are shown in Fig. 4. From this it will be observed 
that although maximum hardness is obtained by oil 
quenching from a temperature such as 875 deg. Cent., the 
strength of the iron after such a quench is very low 
indeed, and, owing to quenching strains set up by the 
treatment, the castings are brittle. (It is, of course, this 
effect which leads to failure when more drastic quench- 
ing operations are attempted with the more complicated 
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FiG. 4— Influence of Heat-Treatment on the Strength and Hardness of a 


Nickel-Chromium Cast-Iron. 


types of castings, these stresses causing the casting to 
crack or break under treatment.) Tempering at various 
temperatures, however, serves to relieve quenching strains, 
with consequent increase in strength, as shown in the 

iagram. With tempering temperatures below 300 deg. 
Cent. little loss of hardness is experienced, but, on the 
other hand, as the tempering temperature increases 
the strength of the castings rises and is frequently 
found to be appreciably higher than that of the iron 
in the original cast state. In fact, in many 
examples investigated, tempering at 300 deg. 
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to 400 deg. Cent. has produced an increase 
in strength as much as 50 per cent. over 
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that of the original iron, whilst, at the same 
time, high hardness values have been main- 
tained. A further study of the diagram 
reveals the fact that, with higher tempering 
temperatures, the hardness falls back to 
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the original level. The tensile strength, 
however, although slightly less than its 
maximum, is still appreciably above that 
exhibited by the original iron. These 
results suggest, therefore, that with an oil- 
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FiG. 3-—Effect of Nickel on Heat-Treatment necessary to produce the 


Martensitic Structure in Castings of varying Section. 


hardened by quenching in a suitable medium and subse- 
quently toughened by tempering. 

Cast irons containing nickel, with or without chromium, 
are generally employed for heat treatment. The essential 
function of nickel in the heat treatment operation is to 
lower the critical speed at which the castings must be 
cooled in order to develop the martensitic structure ; in 
ordinary cast iron a water quench is necessary to develop 
the martensitic structure in all but the thinnest sections, 
but when 6 per cent. of nickel has been added to the iron 





* See Bureau of Nickel publications B9 and B14. 





quenched alloy cast iron tempered at a 
high temperature it is possible to maintain a 
machineable and reasonably hard product, 
whilst gaining as much as 25 per cent. in 
strength. 

A small proportion of chromium is generally present in 
irons which are to be heat treated, its function being to 
assist in the heat treatment operations by maintaining the 
combined carbon at a reasonably high level. 

The details given above in connection with the heat 
treatment of cast iron refer to normal types of composition, 
to which proportions of nickel and chromium have been 
added—up to 4 or 5 per cent. of the former special element. 
Many of the newer types of high-test cast iron described 
above may also be subjected to heat treatment with 
advantage and, although this field has not yet been very 
extensively explored, preliminary tests have shown that 





very striking results may be obtained, both from the point 
of view of hardness and strength. The following figures 
show the effect of heat treatment on a high-test cast iron 
containing total carbon, 2-54 per cent.; silicon, 2-51 per 
cent.; manganese, 0-74 per cent.; nickel, 1-05 per cent.:— 
Ultimate 
tensile 
strength, 
tons/sq. in. 
» 25-2 


Brinell 
hardness. 


‘Treatment. 


269 
546 
477 
444 


ROE os 5, aieiendy Sy sath 
Oil quenched from 825°C. .. 
Tempered at 175°C. ..  .. 
Tempered at 340°C. 
‘Tempered at 475°C. 
Tempered at 640°C. ..  ..) 207). «. 206 
Of outstanding interest in these results is the very high 
strength obtained after quenching with tempering at 
340 deg. Cent. Such a strength has certainly not been 
associated previously with a commercial cast iron. 


16°3 
26°8 
35-5 
332 29-0 








CATALOGUES. 


Taneyes, Ltd., Birmingham,—Catalogue No. 474 on the 
V.H. type vertical crude oil engine. 

Norton Company, Worcester, Mass, l 
Wheel Specifications for Grinding Machines.” 

Rosert Bosy, Ltd., Bury St. Edmunds.—Folder MM 51 
of grain-handling, cleaning, and grading machinery. 

Davip Brown AND Sons (HupperRsFIELD), Ltd., Hudders- 
field.—-A folder giving the specification of a Yin. relieving lathe. 

Tos. Roptnson Anp Son, Ltd., Roehdale.—-A descriptive 
book of the various types of tenoning machines the firm 
produces. 

Waites ENGINEERING ComPANy (PENDLETON), Ltd., Church- 
street, Pendleton.—Catalogue No. 25 of ‘‘ Phoenix ” oil burners 
and equipment. 

Lea Recorper Company, Ltd., Cornbrook Park-road, Man- 
chester, 15.—Particulars of the ‘‘ Romer Lea ” improved chain- 
operated coal meters. 

W. Sisson anp Co., Ltd., Elmbridge-road, Gloucester.—A 
booklet illustrating and describing the Sisson steam engine, its 
design and manufacture. 

GrirFin And Tatiock, Ltd., Kemble-street, Kingsway, 
W.C.2.—Particulars of a continuous gas indicator for auto- 
matic industrial gas analysis. 

Tos. Firta anp JoHn Brown, Ltd., Sheftield.—A publica- 
tion giving in detail the range and types of steel the firm manu- 
facture for all industrial purposes. 

GeneERAL Execrric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—Booklets on “‘ Magnet ’’ photo cell relays and their 
applications and electric hot plates. 

Davy Broruers, Ltd., Park Ironworks, Sheftield.-A broehure 
of the firm’s products which include rolling mill machinery, 
hydraulic machinery, steam hammers, &c 

J. H. Hotmes anv Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 783, on the ‘“ Castle’ sine-wave alternator set for the 
accurate testing and calibration of meters. 

Sir W. G. Armstrone, WHITWoRTH AND Co. (ENGINEERS), 
Ltd., Scotswood Works, Newcastle-upon-Tyne, 1.--Publication 
No. 613 on “Ironclad” lightweight bodies for commercial 
vehicles. 

JaMes Net anp Co. (SHEFFIELD), Ltd., Napier-street, 
Sheffield.—An “‘ Eclipse”’ hacksaw blade. instruction chart 
showing how to obtain the maximum efficiency and longest 
life from “ Eclipse ’’ hacksaws. 


1.8.A.—** Grinding 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

THE Marcont Company's head offices and London research 
laboratories were transferred from Marconi House, Strand, 
London, to Electra House, Victoria Embankment, on Monday, 
September 4th. The telephone number and telegraphic address 
remain unchanged as Temple Bar 4321, and Expanse, Estrand, 
London, respectively. 








CONTRACTS. 


Necrerti AND ZamBrRA, of Holborn Viaduct, E.C., are 
supplying to different makers of the oil engines for the Iraq 
Pipe Line 275 of their mercury-in-steel dial thermometers for 
indicating the exhaust gas temperatures. 

Rapiovisor Parent, Ltd., 28, Little Russell-street, W.C.1, 
has received the order for completing the installation of smoke 
indicators in the Barking Power Station of the County of London 
Electric Supply Company, making a total of eighteen instru- 
ments. 

Tue British THoOmMson-Hovuston Company, Ltd,, has secured 
from the Southern Railway a contract for the supply of Mazda 
lamps for twelve months, ending August 3lst, 1934. The 
General Post Office has renewed its contract with the British 
Thomson-Houston Company, Ltd., for the supply of Mazda 
lamps for a period of twelve months. 








A Visit to tre B.T.H. Works.—-A party of between forty 
and fifty mining and electrical engineers from Sheftield and 
Nottingham paid a visit to the Rugby works of the B.T.H. Com- 
pany on Thursday, August 3lst. After luncheon, over which 
the works manager, Mr. A. P. Young, presided, the visitors 
were conducted through the shops, in which they were shown 
electrical apparatus of many kinds in the course of manu- 
facture. Electrical equipment of particular interest to mining 
electrical engineers, such as flame-proof motors and switchgear, 
was arranged for detailed examination. Turbo-generator sets 
for service in three different continents were also inspected, 
including a 22,500 kW set for the Shanghai Power Company ; 
a 25,000 kW set for Schaerbeek, Belgium; a 3000 kW set for the 
Municipality of Salisbury, South Africa; a 1500-kW set for 
the Ariston Gold Mines (1929), Ltd., West Africa; a 1500-kW 
set for the Earl Fitzwilliam Colliery Company; and a 
1250-kW extraction type turbine with combined surface con- 
dgnsing plant for A. M. Peebles and Son (1927), Ltd., for 
installation at the Rishton Paper Mill, Lancashire. A turbo 
air compressor with a oa of 6000 cubic feet per minute 
at a delivery pressure of 80 lb per square inch, under con- 
struction for the Silverwood Colliery of Dalton Main Collieries, 
was another exhibit. Transformers in all sizes up to 60,000 kVA, 
motors designed for power factor correction, A.C. commutator 
motors, electric refrigerators, electric cookers, and many other 
B.T.d. products were inspected, and visits were paid to the 
engineering laboratory and the fabrication shop. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 


Steel Industry Reorganisation. 


Now that business is settling down for the autumn 
interest is beginning to revive in the progress of the British 
steel makers’ reorganisation scheme, which was presented 
to the Tariff Advisory Committee last April. It is well 
known that as a result of representations by various 
branches of the steel trade which were affected by this 
scheme some modifications of the original plan are likely. 
A committee has been set up to consider the best way of 
dealing with the claims and objections received by the 
National Committee. In some cases these took the form 
of protests that sufficient representation was not given to 
important industries producing the lighter descriptions 
of iron and steel materials. For instance, the tin-plate 
makers feel that the existing organisation of their trade 
meets their requirements and that it would be unwise to 
subordinate their industry to a central body which 
might not be familiar with its particular needs. The 
constructional engineers also think that their industry 
should be represented upon the National Steel Committee 
as a step towards settling the problems presented by the 
competition between some of the steel makers’ engineering 
plants and the fabricators. Another question raised as a 
result of the proposed plan was the competition of concrete 
with constructional engineering work, which, it is pointed 
out, is largely due to the cheapness of reinforcing bars. 
Progress has already been made towards adjusting the 
differences and claims for special treatment which have 
been received, and it is expected that a report will be pre- 
sented to the National Committee by the sub-committee 
which has been set up some time in October. Probably 
as a result of the work which has been done the original 
scheme will be much altered. It is likely that the 
proposal to make the National Federation, reinforced by 
representatives from existing associations, the central 
body of the re-organised industry will be abandoned. The 
formation of the Scottish Structural Steel Association, 
1933, is regarded with satisfaction as an important step in 
the reorganisation of the industry. 


Higher Duty on Imported Rolls. 


The new Treasury Order which brings steel rolls 
for rolling mills into a Customs category, which raises 
the duty to 33} per cent., has given considerable satis- 
faction to the British makers of this class of material. 
Hitherto forged or cast rolls of iron and steel have been 
imported as parts of machinery, and under this definition 
have been subject to a duty of 20 per cent. ad valorem. 
The Import Duties Advisory Committee recommended 
that the material should be transferred to the class of 
forgings and castings, which automatically increases the 
duty to the same rate as that payable on similar iron and 
steel products. These additional duties cease to be charge- 
able upon the expiration of two and a-half years from 
April 26th, 1932. For some time past the British manu- 
facturers have had to fight strong foreign competition, 
and the Advisory Committee in its report states that the 
change is necessary “‘ to protect the home manufacturer 
against the uneconomical price cutting to which these 
goods, like other similar iron and steel products, are being 
subjected by foreign competition.” The strongest com- 
petitors of the British works were the Germans, but 
recently the Belgian manufacturers have entered the 
market at prices which competed with the German makers. 
The increased duty cannot, of course, affect the prices 
charged in overseas markets, and it is interesting to note 
that of late India and some of the other Dominions have 
placed some attractive orders for rolls on the Continent. 
The Treasury Order provides that the rolls, if the value 
does not exceed £24 per ton, shall pay a duty of 334 per 
cent., and if the value exceeds £24 and does not exceed £40 
per ton a duty of £8 per ton or 20 per cent., whichever is 
the greater. If the value exceeds £40 per ton a duty of 25 
per cent. is payable. 


A Gebel Aulia Dam Contract. 


Great disappointment is felt by the British steel 
makers, as it is feared that a contract for supplying steel 
piling for the Gebel Aulia Dam in the Sudan has been 
placed abroad. The quantity involved approached 8000 
tons and high hopes were entertained that the.order would 
be secured by a British firm. It will be remembered that 
last May it was announced that the contract for the con- 
struction of the dam had been awarded by the Egyptian 
Government to Mr. J. W. Gibson. Four British firms 
tendered for the contract, but Mr. Gibson’s tender was 
the second lowest, being £2,078,000 in Egyptian currency. 
It is understood that the work will take four years to com- 
plete. Negotiations regarding the supply of steel piling 
have been in progress for some time, and eventually pre- 
ference was given to a type of steel piling over later types 
in the manufacture of which some of the British steel 
works now specialise. It is understood that the contract 
has been practically taken by a Continental steel works at 
a very competitive price. 


Pig Iron. 


Although the demand for pig iron has fallen 
off during the past week or so, the producers are not 
disturbed, since it is realised that a reaction from the 
activity which prevailed during July and the first week 
of August was to be expected. It is not anticipated that 
the present quietness will last for long, as there are 
substantial autumn requirements that will have to be 
met. On the North-East Coast the producers are busy 
as a result of a rush of specifications against existing con- 
tracts which followed the local holidays. The trade with 
the Scottish light foundries has revived, although most 
of.the business transacted has been for comparatively 
small tonnages. The Cleveland makers have also secured 
some export business, although to do so their prices have 
had to be severely cut, in some instances by as much as 
6s. to 7s. below the home quotation. The Midland pro- 





ducers are finding the demand rather lighter than of late 
but a fair amount of foundry and forge iron is going into 
consumption, Some competition has been experienced 
from Cleveland No. 3 iron, in this district at 66s., the same 
price as that quoted for Derbyshire. Sales of the former 
iron, however, have not been pressed. In Scotland the 
demand for pig iron has been maintained, and as stocks 
in the makers’ hands have been considerably reduced, 
another furnace has been put into blast, which brings 
the total number in operation in Scotland to eight. It 
is also announced that William Dixon, Ltd., have decided 
to reopen their Govan Ironworks, which have been idle 
for two years, and that the company will start up one of 
its modern blast-furnaces which has a _ productive 
capacity of 200 tons per day. In Yorkshire and Lanca- 
shire business in pig iron has shown some decline, and it 
is stated that most of the large consumers have covered 
their requirements for some time ahead. A large number 
of buyers, however, are still pursuing a hand-to-mouth 
policy, and some of them will shortly be obliged to come 
into the market for fair quantities. 


Finished Steel Materials. 


The demand for finished steel is steady, but 
it is generally believed that a considerable volume of 
orders is being held back, not only in overseas markets, 
but by home buyers. It seems fairly obvious that British 
steel manufacturers do not contemplate any change in 
controlled prices. but latterly there has been a tendency 
for the prices of uncontrolled material to rise. At the 
same time Continental steel has been offered in larger 
quantities, and until the break in the sterling exchange 
last week was quoted at figures which competed strongly 
with the British steel works’ quotations. Even the 
re-rollers, who, for some time past have been quoting 
figures of £6 15s. to £7 5s., according to the district of 
manufacture, for the home market, were obliged to 
cut their prices on large orders to prevent them going 
abroad. The North-East Coast works are well occupied, 
and report that the volume of orders from merchants 
shows signs of increasing. In Lancashire, also, business 
in finished steel is moderately good, and the constructional 
engineers have lately been calling for rather heavier 
weights. A substantial demand for special alloy steels 
exists, whilst business in small bars has improved after 
a period of quietness. Boiler plates, however, remain 
in poor demand. In the Midlands, where competition 
from the Continent has been keen, the local works are 
benefiting from the change in the position brought about 
by the decline in sterling. The steel works are moderately 
busy, whilst the re-rollers are well placed as regards 
orders. With the approach of the autumn, a demand 
is expected to develop for material used by the collieries. 
The sheet mills are well employed, whilst business in 
hot and cold rolled strip has been unusually heavy. 
Scottish steel works are finding the home demand 
moderately active, but export business scarce, excepting 
for sheets. Orders for shipbuilding steel, however, are 
on the small side, and the structural engineers have not a 
great deal of work to give out. In South Wales conditions 
have improved and the tin-plate makers have booked a 
substantial order for oil sizes for the Near East. The 
British Mannesmann Tube Company, Ltd., of Newport, 
has received an extension of the order for steel pipes from 
the Rand Water Board of South Africa. The specifica- 
tion includes 11,500 feet of 24in. diameter pipe and 1400 
feet of 42in. diameter. 


The Argentine Order. 


The Argentine order for galvanised sheets which 
has been secured by the British makers will be welcomed 
by the industry, which has passed through a period of 
acute depression. The order is of such importance and 
is so exceptional in many ways that it cannot be regarded 
in the light of ordinary business. Periodically, the 
Argentine buys large quantities of galvanised sheets for 
use as locust barriers, and in the present instance the 
negotiations have been proceeding for some time. Natur- 
ally enough, other countries desired a share of the business, 
and for some time it was uncertain if the British makers 
would be successful. The sheets required are 5ft. long by 
18in. wide, and the method employed to check the advance 
of the locusts is to dig a trench, using the earth to form 
a kind of breastwork across the path of the locusts before 
they have reached the stage of being able to fly and are 
crawling in masses over the ground. The sheets are 
slotted and are fixed by means of hook bolts to the top 
of the breastwork. The locusts are unable to climb up 
the flat surface of the sheets, and accumulate by tons 
in the trench, in which they are easily destroyed. The 
order taken by the British makers is for 20,000 tons of 
sheets, or 13 million metres; about another 10,000 tons, 
it is believed, will be supplied by the Americans. Urgent 
delivery is called for, and orders will be parcelled. out 
amongst the British works, according to their ability 
to deliver as required. It is interesting to note that the 
Fston sheet works, which have been closed for some time, 
will be reopened partly as a result of this order. Negotia- 
tions for this business have been principally in the hands 
of Mr. Harry Summers, chairman of John Summers and 
Sons, Ltd., and of the British Galvanised Sheetmakers’ 
Conference, who has acted for the British galvanisers. 


Copper. 

The demand for electrolytic copper all over the 
world remains disappointing. Now and again there is a 
short-lived improvement in buying, but this is barely 
sufficient to give the market an appearance of animation. 
In America interest is centred upon the copper “ codes.” 
The copper mines have presented a code for their branch of 
the industry and the Customs smelters—that is, the inde- 
pendent smelters who work upon a returning charge— 
have presented one for their section of the trade. Efforts 





are now being made to combine the two, but so far without 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


success. The price has been nominally held at 9c. d/d in 
America, but this has been shaded, although when the 
code comes into force presumably it will be illegal to cut 
the official figure. The sterling c.i.f. quotation has also 
been steady at about £40. The position in the market is 
not at all satisfactory, since the demand for manufactured 
copper products has been poor for some time. The con- 
sumers see no reason why they should enter the market 
under the present conditions, as alfhough the stocks in the 
producers’ hands have heen decreasing for some time, they 
are still excessive. Another factor in the position is that 
the increase in production in other countries excepting 
America may counteract this declining tendency. Quiet 
conditions have ruled in the London standard market and 
most of the business transacted has been of a professional 
character. Speculators for the time being are showing 
little interest in the market. In the absence of any sus- 
tained activity prices have been rather weak, although the 
movements have not been wide. 
Tin. 

The sharp advance in the value of this metal in 
the last days of August was entirely due to expectations of 
favourable end-of-the-month statistics. These anticipa- 
tions were fully realised and the figures showed almost a 
record decrease in the visible supply of 4564 tons. The 
carry-over in the Straits Settlements fell by 876 tons, but 
rose at the Arnheim smelter by 538 tons. The total visiblé 
supply was 33,126 tons, compared with 37,690 on July 31st. 
The market had discounted these excellent figures, so that 
prices were scarcely affected by their publication. In the 
opening days of September firm conditions have prevailed, 
but the demand has been distinctly on the light side. Con- 
tinental consumers who occasionally, when the exchange 
favours them, buy fair quantities have remained inactive, 
and business with America also has been comparatively 
poor. The addition of unwrought tin metal to the free 
list as from September 2nd clears up a somewhat anomalous 
position. So long ago as April 14th it was announced in 
these columns that an application would be made for the 
removal of the duty on this class of tin, since the Straits 
Trading Company, Ltd., had refused to sign certificates 
stating that the tin shipped by it was not less than 
25 per cent. British in origin. As a result of this little 
Straits tla has come to this country. Apparently the 
British tin smelters raised no objection to the removal of 
the duty, whilst at the same time a number of consumers 
who use a proportion of Straits tin in their works and were 
placed at a disadvantage will welcome the alteration. 


Lead and Spelter. 


The slight improvement noticed last week in the 
demand for pig lead, particularly from the Continent, has 
scarcely been maintained. On the other hand, most of 
the manufacturers of lead pipes and sheets report that 
business, which had fallen off somewhat, has again revived, 
the demand from the building trades being on a satis- 
factory scale, considering the season of the year. The 
statistical position of the metal, of course, is not good, but 
the American figures show a change for the better. The 
market has had a somewhat easier tone of late, but the 
autumn demand for lead is beginning to make itself felt, 
and this should strengthen values.» . In the spelter 
market, as in other non-ferrous metal markets, business 
has been poor, but of late speculators have shown interest 
in the metal, as the position is regarded as being sound. 
Stocks are decreasing and consumption on the Continent 
is reported to be much better than in this country. The 
news that the Argentine order for galvanised sheets had 
been secured by the British makers helped to create a good 
tone in the market, as recently the demand from this 
branch of the trade had declined, after showing some 
revival in the early part of August. The call from other 
branches of the consuming industries is quiet, but steady. 


Average Metal Quotations. 


For the first time for several months, the London 
Metal Exchange official average prices for August show a 
decrease in each of the metals dealt in on the Exchange. 
In no instance has there been a heavy fall, and the fact 
that the decline is spread over the whole of the market 
indicates that it is probably due to the quiet conditions 
which usually rule during August. On standard copper the 
fall is from £1 15s. to £1 17s., according to the position. 
The average price of electrolytic copper is £1 7s. less than 
the July figure, and best selected £1 9s. lower. The average 
price of cash tin is about £1 10s. down compared with 
July, and of three months £1 7s. lower. In the case of 
lead the price for current month shipment shows a reduc- 
tion of £1 4s. 6d. on the average compared with July, and 
for shipment the third month following a fall of £1 3s. 
The relapse in prices is less evident in spelter. For 
shipment during the current month the average price 
is only 18s. 6d., and for shipment the third following 
month 15s. less than for July. The official average prices 
for August are as follows :— 





STANDARD COPPER .. Cash.. .. £36 2 : 
3Months.. £36 6 a 
Settlement £36 2 44 
ELECTROLYTIC COPPER eis wreholie'ye 1) es a 
ELECTROLYTIC WIRE Bars £41 0 84 
Brsst SELECTED COPPER .. ou oe £39 10 3 
STanpaRpD TIN .. Cash.. .. £215 5 1049 
3Months.. £215 5 44; 
Settlement £215 5 10}§ 
For shipment the current month .. £12 3 7,4 
For = the third re 
Leap month ; £12 9 iG 
ea or aes os Se £12 6 434 
Settlement = . £12 3 104 
[ For shipment the eurrentmonth .. £16 17 495 
For ow ae the third shape 
SPELTER 4 month . : £17 O 7} 
| Mean : £16 19 0, 
_ Settlement £16 17 6 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d. ; plates and sections, 15s. 





Steelmakers : 
PIG IRON. 
Home. Export. 
£: a; :4. £ s. d 
N.E. Coast— 
Hematite Mixed Nos. .- $1950 i 219 0 
No. 1 2 1 RS Bees 219 6 
Cleveland— (D/d Tees-side Area.) 
No. 1 bx 3 6 0... 3 1 0 
No. 3 G.M.B. 3.73 : Ou. 218 6 
No. 4 Forge 3°O) 8.8 217 0 
Basic ‘4. Is le — 
MIpLanps— 
Stafis.— (Delivered to aie en Station.) 
North Staffs. Foundry 3 Qo. 
» » Forge 3 : 0.. 
Basic ht S28 6:.: ~— 
Northampton— 
Foundry No. 3 2 6 
Forge 217 6 
Derbyshire— 
No. 3 Foundry 3 6 0 
Forge es She 
ScoTLanpD— 
Hematite, f.o.t. furnaces 3 6 0 . 
No. 1 Foundry, ditto .. 3 7 6. 
No. 3 Foundry, ditto 35 0. 
Basie, d/d 219 0. — 
N.W. Coast— 
(3 15 6d/d Glasgow 
Hematite Mixed Nos. ..:4 0 6 ,, Sheffield 
\4 6? :Ob3) CBS m 
MANUFACTURED TRON. 
Lancs.— Home. Export. 
£ 8s. d. £ s. d. 
Crown Bars SO ® Hae. 4 — 
Best Bars 910 0.. - 
S. Yorxs.— 
Crown Bars 915 0 
Best Bars 10 15 0 
MrpLanps— 
Crown Bars -- 810 Oto 9 9 0 
Marked Bars (Staffs. pi eR Ore. Bc 
Nut and Bolt Bars 615 Oto 710 0 —- 
ScoTLanp— 
Crown Bars 915 0 9 5 0 
Best 10 5 O 915 0 
N.E. Coast— 
Common Bars 2. es 815 0 
Best Bars os 10 5 0 915 0 
Double Best a 10 15 0 10 0 0 
STEEL. 
LONDON AND THE SoutH— Home Export. 
ee & e. Ms 
Angles 810 0. 7 7 6 
Tees 910 0. 8 7 6 
Joists 817 6. 77 6 
Channels. . es 815 0. 7.12 6 
Rounds, 3in. and up 910 0. Sexivg 
jan under 3in. vir we. — 
Plates, jin. (basis) 9 0 0. 715 0 
ee ee e 5%... 8 0 0 
” im .. ee 8 5 0 
oy is. +: 915 0. 810 0 
” tin. .. G4 G0 8 5 0 
NortuH-East Coast— 
£6 d. £ s. d. 
Angles 8 76. % 4 ue 
Tees © 1-2) Bs Ot 
Joists 815 0. \ Saas ee 
Chianti: 812 6. 712 6 
Rounds, 3in. only 976. Ss: 7-6 
°° under 3in. 615 0. 6 5 0 
Plates, jin. (basis) 815 0. 715 0 
oo se o''0°: 8 0 0 
> fin. .. Serve: 8 5 0 
pe eS oa 910 0. 810 0 
» tin. . ie 2 eo , 8 5 0 
Boiler Plates, din. ts 8 5 0. 712 6 
MIDLANDS, AND LEEDS AND DistRiIcT— 
£s.d. £ s. & 
Angles a Oo + OR mT 
Tees o.°9;- Hes 8 7 6 
Joists 815 0. VE TCE 
Channels. . : 812 6.. 712 6 
Rounds, 3in. cad ap 9. FB dens SF's 
» under 3in. 615 O0to 7 00 615 0 
Plates, jin. (basis) 817 6.. 715 9 
oh ee. 926. 8 0 0 
yin. .. Pie 3 8 5 0 
Rim: - 5.2 912 6. 810 0 
” fin. So: 3 8: 8 5 0 
Boiler Plates, ‘‘:. oS: 3:9 —. i354 











30s. per ton extra. 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots.. 
Under 2 tons . sa 
Export ; £16 1s. 6d., c. if. 


” 


Tin-plates. 


Ferro Manganese (per ton) 
Silicon 45 p.c. to 50 p.c. 
75 p.c. 


» Vanadium .. 

» Molybdenum... .. 

» Titanium (carbon free) 
Nickel (per ton) s : 





Ferro Cobalt 


Galvanised Corrugated Sheets, Basis 24-G. 


£s. d. 


« 12.10.0°.. 
82 27..4.... 


te oe eae 
duty paid India. 


£11 Os. Od., f.0.b. other markets. 
Scandinavian Markets Free. 


Billets. £ 8s. d. 
Basic Soft (25-41% C.) : 5615 0 
» Medium (0-42% to 0- 60% C.).. 612 6 
» Hard (0-61% to 0-85% C.) 7 2 6 
» —-»-_ (0*86% to 0-99% C.) 8 2 6 
” » (1% C. and up) ci Te ed 
Soft (up to 25% C.), 500 tonsandup 5 0 0 
100 tons | ae. 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t... wast dat 
FERRO ALLOYS. 
Tungsten Metal Powder. . 2/- per lb. 
Ferro Tungsten ‘ 1/9 per lb. 
Per Ton. 
Ferro Chrome, Pom c.to6p.c.carbon £21 17 6 
” ” 6 p.c. to 3 p.c. £19 17 6 
” »  8p.c. to 10 p.c. £18 17 6 
” » Specially Refined .. 
i» »  Max.2p.c.carbon £30 0 0 
” ” » lp..carbon £31 0 0 
” ” » 0-70p.c. carbon £36 2 6 
» carbon free .. 10d. per lb. 
Metailic Chromican 2/8 per Ib. 


20 by 14 basis, f.o.b. Bristol Channel ports, 16/9 to 17/- 
Tin-plate bars, d/d South Wales works, £4 15s. 


Current Prices for Metals and Fuels. 


STEEL (continued) 

Home. Export. 

Guiascow AND DistrRIcT— £ s. d. a; a 

Angles A ee eb iS 

Tees. . &.54,) Gis S.%. 8 

Joists 815 0. 77 6 

Channels. . 812 6. 712 6 

Rounds, 3in. and up 976. 8 7 6 

pos under 3in. Pee oe. 610 0 

Plates, jin. soaeinh 815 0. 715 6 

ee ee S © 8. 8 0 0 

” tin. .. 950. 8 5 0 

vo coins. .. 910 0. 810 0 

so les 926. 8 5 0 

Boiler Plates .. 8 5 0. 712 6 
SourH Wates AREA— 

£ s. d. £s. d. 

Angles oe et T 1 '@ 

Tees i el 8 7 6 

Joists 815 0. 7 2 oe 

Channels. . 812 6. 712 6 

Rounds, 3in. endien SAF @;. &:. 8.8 

a under 3in. 615 0. 6 5 0 

Plates, jin. (basis) err SY 715 0 

» iv. . . a at, 8 0 0 

ieee - ~ doe 2 Row Bee es 8 5 0 

neers SSaee 912 6. 810 0 

alts) RRs 976. 8 5 0 

IRELAND— BELrFastT. REsT OF IRELAND. 

£ad es. 4d; 

Angles 812 6 815 0 

Tees. . 912 6 915 0 

Joists ne 9 0 0 9 2 6 

Channels. . woh sw 817 6 9 0 0 

Rounds, 3in. and up 912 6 915 0 

" under 3in. 7 5 0 715 O 

Plates, jin. (basis) .. - e. 9 2 6 

eta << pe es 6. 97 6 

oh tin. .. 910 0. 912 6 

=: asain 9.15.0. ... 917 6 

” fin. .. 910 0.. 915 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. £ s. d. £ «a. d, 

10-G to 13-G., f.o.r. 810 0. 810 0 

14-G to 20-G., d/d. 915 0. 815 0 

21-G. to 24-G., d/d. 5 ROO es: 900 

25-G. to 27-G., d/d. . wR .:: 912 6 


The above home trade prices are for 4-ton lots and over ; 


2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


Per Unit. 


7/- 
7/- 
7/- 


9/- 
10/- 
12/6 


£10 15 0 home 
£12 10 0 scale 5/— p.u. 
£18 2 6scale 6/— p.u. 


12/8 per lb. 
5/6 per Ib. 
9d. per lb. 
£225 to £230 
5/6 per Ib, 





Aluminium Ingots (British) oe 





FUEL OIL. 


Inland consumption ; contracts in bulk. 


Ex Ocean Installation. 





Furnace Oil (0-950 egatac J 
Diesel Oil . 


NON-FERROUS METALS. 
Official Prices, September 6th. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 








CoprerR— 
Cash .. es £35 15 Oto £35 16 3 
Three months .. £35 18 9to £36 0 0 
Electrolytic .. - £39 0 Oto £39:15 0 
Best Selected Ingots aia Bir. 
mingham . é £40 0 0 
Sheets, Hot Rolled £66 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 103d. 104d. 
»  Brazed (basis) 103d. 103d. 
Brass— 
Ingots, 70/30, d/d Birmingham £34 0 0 
Home. Export, 
Tubes, Solid Drawn, 2/1 ried 9}d. 94d. 
»  Brazed. : 114d. 1l}d. 
TrIn— 
Cash .. . £217 7 6to £217 10 0 
Three months -. £217 10 Oto £217 12 6 
LEAD : £12 2 6 tofl2 8 9 
SPELTER : £16 18 9 tof£17 3 9 


£100 


F UELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grang th)—Navigation Unscreened 12/6 to 12/9 
»  Glasgow— Ell 13/6 to 13/9 
” Splint 14/6 to 14/9 
AYRSHIRE— 
(f.0.b. Ports)—Steam 11/3 to 11/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 12/- to 12/6 
Unscreened Navigation 12/- to 12/6 
LorTHiIans— 
(f.0.b. Leith)—Hartley Prime 11/— to 11/6 
Secondary Steam .. ‘ 10/9 to 11/- 
YorkKSHIRE— ENGLAND. 
Steams . 17/— to 19/6 
Gas Coke 16/6 to 24/- 
NORTHUMBERLAND 
Best Steams .. 13/6 to 14/6 
Second Steams 12/6 to 13/- 
Steam Smalls. . 8/6 
Unscreened 11/6 to 12/6 
Duream— 
Best Gas. . 14/6 
Foundry Coke 16/6 to 17/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. .. 21/-—to 22/6 
South Yorkshire Seconds .. 16/6 to 19/6 
Rough Slacks. . us 8/-to 9/- _ 
Nutty Slacks . 7/-to 8/6 -- 
Furnace Coke (at diietin) ase 3M. 12/3 
CaRDIFrF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 19/6 
Second Smokeless Large 19/— to 19/4} 
Best Dry Large .. .-- 18/9 to 19/3 
Ordinary Dry Large 18/3 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 20/— to 24/- 
Foundry Coke 19/—to 36/- 
Furnace Coke 15/- to 17/6 
Patent Fuel 21/- 
SwansEA— 
Anthracite Coals : 
Best Large .. 35/- to 38/6 
Machine-made Cobbles. . 35/- to 48/6 
Nuts 37/6 to 48/6 
Beans 25/— to 30/- 
Peas ae 18/- to 20/6 
Breaker Duff Rubbly Culm. 8/6 to 11/- 
Steam Coals : 
Large 18/- to 20/6 
Nuts 18/— to 25/- 
Smalls 11/-- to 13/- 


Exclusive of Government tax of 1d. per gallon. 


Per gallon. 


34d. 
3d. 


Manchester prices Pe per weenie extra, 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Import Quotas. 

A NEW method of applying quotas will come into 
operation at the beginning of next month with the object 
of giving to the French Government greater liberty in 
negotiating for commercial agreements, which, at present, 
are hampered by the rigidity of the quota system. The 
existing quotas are based upon a percentage of the imports 
of particular goods from different countries over a definite 
period, and as the most-favoured clause in treaties 
appeared to preclude the giving of preference to any one 
country over another the system has reacted severely on 
the export trade. To give one example, the exports to 
Great Britain during the first six months of the year were 
valued at 926 million francs, as compared with 1243 
millions in the first half of 1932, while the imports from 
Great Britain into this country totalled 1305 million 
francs, as against 1458 millions. The all-round adverse 
balance against France is becoming so serious that it has 
been decided to make use of the import quotas as a means 
of exchange. Attempts to carry through commercial 
agreements with other countries have failed on account of 
the rigid application of the quota system, and it is hoped, 
to begin with, to remove certain embargoes on French 
goods by offering quotas to those imposing them in return 
for an equivalent ‘value of French products. For the 
moment it is intended to release three-quarters of the 
quotas as a means of exchange, leaving the remainder to 
be allocated under the present system. The French 
Government is therefore adapting its commercial policy 
in a way to ensure that other countries shall purchase 
French goods of equal value to those which it takes from 
them. 


Flood Reservoirs. 

The filling of the Crescent flood reservoir, work 
upon which was started at the end of 1929, will be com- 
pleted next month, and it is probable that the dam of the 
Bois-de-Chaumecon reservoir will be terminated by the 
end of this year. This is part of the scheme for regulating 
the level of the Seine as a means of preventing floods that 
have proved so disastrous to Paris in the past, and the 
two reservoirs are the first of a series to be created amidst 
a group of tributaries in the upper Seine valley. Whether 
the reservoirs will prove entirely efficacious in preventing 
floods has yet to be seen, but their utility in providing 
electrical energy and increasing the water supply to com- 
munes and towns, and possibly also to Paris, seems to 
offer good reason for believing that they can be made 
financially productive. The plan provides for two groups 
of reservoirs, the construction of which will be spread 
over a considerable period, and it is not likely that any- 
thing further will be done with them until it is seen that 
the building of new dams is justified by the results obtained 
with the Crescent and Bois-de-Chaumecon. They are all 
small valleys in which water from the different tributaries 
will be impounded. The cost of creating them is borne 
partly by the State and the town of Paris and partly by 
the Departments and towns that will benefit from the 
water supply. The first two reservoirs were constructed 
by a Franco-German group. 


Rail Motor Coaches. 

The State Railways have ordered thirty-five rail 
motor coaches from seven different firms, as the outcome 
of experience gained with thirty similar vehicles, some of 
which have been in use for along time. Originally intended 
for the working of local lines which were being run at a 
loss, the rail motor coach has this year been in successful 
service between Paris and Deauville, and a motor coach 
was employed to convey the President of the Republic 
from Paris to Cherbourg on the occasion of the recent 
inauguration of the new harbour station at that port. The 
use of motor coaches for the rapid transport of Trans- 
atlantic passengers at times when small numbers of them 
have to be carried is one possible phase of the future 
organisation of the Transatlantic traffic. The summer 
service of Bugatti cars between Paris and Deauville has 
proved quite satisfactory. Renault and Michelin are 
creating new types of cars, some of them with increased 
passenger accommodation by the provision of ' upper 
decks, and coaches of different designs are supplied by the 
Entreprises Industrielles Charentaises, Somua, m- 
pagnie Générale de Construction, and the Aciéries du 
Nord. While some railway companies are carrying out 
tests of their own, they are all waiting for a lead to be 
given by the State Railways in the selection of the most 
suitable types of motor coaches. 

Shipbuilding. 

The disparity in the cost of ship construction in 
French and in some foreign yards is a serious matter for 
home shipbuilders who caf rely only upon rare orders from 
subsidised companies, such as the Messageries Maritimes, 
which is having three of its ships transformed, and there 
has probably never been a period when the industry has 
fallen to so low an ebb. There is, of course, a general 
belief that a return to commercial activity will bring plenty 
of work to the yards, but builders cannot wait indefinitely 
for a revival of prosperity, and unless orders are forth- 
coming there is a risk of the technical organisation, to say 
nothing of the supply of skilled workmen, becoming dis- 
located. The importance of doing something to help ship- 
building is stressed in view of its influence on industrial 
activity generally. The construction of a liner, it is said, 
gives employment to ten groups of industries, the iron, 
steel and engineering branches coming in for rather more 
than one-half of the total cost. National finance benefits 
from shipbuilding to the extent that 7 per cent. of the cost 
of a liner goes to the State in the form of taxes, such as 
those levied on turnover. When orders for ships declined 
builders turned their attention to standardising motor 
trawlers and drifters, but little has come of these efforts 
to develop business at a time when the fishing industry is 
in a depressed condition. So far the propaganda in favour 
of the shipbuilding industry has failed to make any 
impression on owners who are suffering from the restriction 
of international exchanges, and when obliged to order 
ships for special purposes they are often tempted by offers 
from foreign yards. 








British Patent Specifications, 





When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 26, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given.is the date of application ; the second date, 
at the end of the i , 18 the date of the acceptance of the 
complete Speci fication. 





STEAM GENERATORS. 


396,274. December 19th, 1932.—Enzcrricarry Hearep 
Sream Borers, Sulzer Fréres Société Anonyme, of Winter- 
thur, Switzerland. 

The apparatus which forms the subject of this invention is 
for controlling the current supplied to an electric boiler in 
accordance with the water level. When the water within the 
boiler rises above a desired maximum level, say, to the level 
indicated at A, the water in the separate chamber B comes into 
contact with the upper electrode C. A circuit is thus established 
from the conductor D through the conductor E, relay F, con- 
ductor G, and thence through the water in the separate chamber 


N?°396,274 





B and the wall of this chamber to the conductor H. The relay F 
is then energised and the circuit H, J, D broken to open the main 
switch K. The alarm bell L then rings to give audible warning 
that operation of the boiler has ceased. Similarly, when the 
level of the water in the boiler falls below the permissible 
minimum indicated at M contact between the water in the 
separate chamber B and the lower electrodeN is broken, whereby 
the relay O will open the circuit H, J, D so as to open the main 
switch. The auxiliary electrodes C and N are preferably adjust- 
able vertically so that the levels at which the main switch K 
will be opened can be chosen as desired.—August 3rd, 1933. 


INTERNAL COMBUSTION ENGINES. 

396,203. June 8th, 1932.—SupEeRCHARGERS FoR INTERNAL 
Comsustion Enorves, The Fairey Aviation Company, 
Ltd., of Cranford-lane, Hayes, Middlesex ; and Archibald 
Graham Forsyth, of ‘‘ Venlaw,” Burdon-lane, Cheam, 
Surrey. 

The object of this invention is to prevent undesirable accumu- 
lation of liquid petrol in a of internal combustion 
engines and particularly in those of the centrifugal type for air- 
craft engines. The supercharger casing may be formed with 
ducts A B on either side of the volute C ; one, A, leading from 
the lowest point D on the suction side of the impeller E and 
the other, B, from the lowest point F in the annular space G. 
At its lower end each of these ducts is enlarged as at J to accom- 


. 
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modate a ball valve and formed with a suitable seating, the 
ducts A and B leading beneath the ball valves to a duct M in the 
casing extending transversely beneath the volute with which 
the duct M communicates and also a duct N leading from the 
lowest point in the volute. The transverse duct M is connected 
with a pump P, and in order that duct M may not be closed by 
the valves the balls aré supported in the enlargements J J of 
the ive ducts by pins R preferably extending upwardly 
from plugs in the bottom of the supe r casing. When 
petrol vapour is sucked through the carburetter by the super- 
charger and delivered to the engine, any Naa ag which may 
accumulate at the points D, F and N is wi wn by the pump, 
which returns it to the main petrol tank.— August 3rd, 1933. 








DYNAMOS AND MOTORS. 


395,626. February 2nd, 1933.—SHart Buarines or GaAs- 
COOLED Ex.zorrica, Macuings, Maschinenfabrik Oerlikon, 
of Oerlikon, near Ziirich, Switzerland. : 

In order to prevent an escape of gas or air in gas-cooled 
electrical machines the bearings in which the shafts pass 
through the casing must be pro- 
vided with stuffing-boxes which are 
absolutely close fitting andas free 
as possible from friction. The in- 
vention relates to a sealing system 
for the shaft stuffing-boxes of gas- 
cooled electrical machines of the 
kind wherein the eseape of gas 
serving as cooling medium and the 
entrance of the outside air into the 
machine are prevented by the inter- 
position between the gas and air of 
@ cushion of steam opposing the 
flow of the gas or air, and, having 
traversed the stuffing-box, the 
steam is condensed in a condenser 
communicating with the stuffing- 
box. The steam flowing through 
a pipe A enters an annular chamber 
B in a stuffing-box C surrounding 
the shaft and then flows along the 
shaft, partly towards the right, 
where it escapes into the air, and 
thus prevents any influx of air and 
partly towards the left, where it 
is condensed in a condenser D 
consisting of tubes E traversed 
by cooling water, and passes out 
through an exhaust pipe F by 
way of asyphon. Since the steam 
pressure in the chamber B is 
always kept at a somewhat higher 
value than the gas pressure inside 
the electrical machine, a cen- 
tinuous flow of steam is maintained from the chamber to the 
condenser and completely prevents the escape of gas. The con- 
densate is preferably freed from gas and returned to the boiler. 
Similarly, the gas recovered from the condenser can be freed from 
moisture and returned into the electrical machine.—July 20th, 
1933. 
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SWITCHGEAR. 


396,190. May 12th, 1932.—O1-IMMERSED AND LIKE ELECTRIC 
Switcues or Crrouir Breakers, David Reginald Davies, 
of 14, Ruabon-road, Didsbury, near Manchester; and 
Associated Electrical Industries, Ltd., of Crown House, 
Aldwych, Westminster. 

The principle of this invention will readily be understood from 
the brief description of what happens when the switch is opened. 
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When the bridge piece is moved downwardly by the tubular rod 
A to open the circuit breaker, two arcs are drawn between the 
moving contacts B and C and the stationary contacts D and E 
respectively. On further downward movement of the bridge 
piece the piston F enters the cylindrical portion G and the oil 
within the casting H is thereby forced horizontally from thu 
nozzles J and K. The jets of oil are directed across the arc paths 
and the arcs drawn are thereby quenched.— August 3rd, 1933. 


ELECTRICAL APPLIANCES. 


396,197. May 25th, 1932.—Hicu-rension Exxecrric Fuszs, 
Ferguson Pailin, Ltd., of Buckley-street, Higher Openshaw, 
Manchester, and George Pailin, of the same address. 

This invention relates 
high-tension oil-immersed elec- N° 396,197 
tric fuses. - The production of a 
satisfactory fuse for low fusing 
currents presents considerable 
difficulties, as the strong cooling 
action of the oil upon the fuse 
wire necessitates the use of very 
fine wire with consequent 
difficulties in supporting a 
sufficient length thereof for oper- 
ating at high tension in a satis- 
factory manner. The object of 
the invention is to provide an 
improved oijl-immersed electric 
fuse for high-tension current 
which obviates or minimises 
these difficulties. The device 
comprises a high-tension oil- 
immersed electric fuse in the 
form of a tubular double-ended 
type electric lamp with the glass 
tube perforated to allow of free 
access of oil to the lamp wire or 
filament, the lamp being remov- 
able and replaceable as a unit. 
The double-ended lamp A is 
held in clips BC at its opposite 
ends, the clips being mounted 
upon caps secured to the 
reduced ends of an insulatin 
shield E which may be adapted 
to prevent the formation of 
corona upon the lamp wire F which constitutes the fusible 
element. The lamp is therefore readily removable from and 
replaceable within the shield E. The wound spiral wire or 
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tilament F is supported by wires G from a glass beam H which 
is supported by spring shock absorbers J from the lamp caps. 
The glass bulb around the fuse wire or filament is perforated 
at K to allow free access of oil to the fuse wire. The length of 
the filament of the lamp and its fineness are chosen to suit the 
current and voltage of the high-tension circuit.—August 3rd, 
1933. 


396,056. January 26th, 1932.—Enecrricat Cur-outs, William 
James Davy, of 96, Chatsworth-road, East Croydon, 
Surrey. 

In connection with the more usual type of cut-out employing 

@ fusible element, such as a fuse wire, it has been proposed to 

employ a thermometer for indi- 

eating the condition of the fuse 
or approximately the current 

carried, the indication when a 

fuse has blown ew, 1 ra by a 

drop in the reading. The present 

invention, however, is concerned 
with mercury cut-outs in which 

a column of mercury of rela- 

tively small cross-sectional area 

contained in a tubular body of 
insulating material is made to 
open the cireuit on the occasion 
of a fault. A column of mer- 
eury is contained in the bore 

A of a tube B of insulating 

material extending between 

metallic end pieces C and D, 

one of the end pieces C being 

formed with an expansion cham- 
ber E F into which mercury can 

be expelled from the tube B 

upon rupture of the column. A 

plunger G of insulating material 

works in the expansion chamber 

E and serves for returning any 

mercury expelled into the cham- 

ber back into the bore A of the 
tube B when it is desired to 
remake the mercury column 
after rupture. The parts are 
enclosed in a moulded casing 
formed from a synthetic resin 
composition and provided with 

a cap through which the upper end of the stem H of the piston 

G projects. The plunger G and its stem are bored axially from 

the upper end to receive a thermometer J which serves to 

indicate whether the *tut-out has operated and whether it is 

being subjected to an overload.—July 26th, 1933. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


396,282. December 29th, 1932.—A LupricaTine SysTeM FoR 
Gear Cutting Macuines, Wilhelm Schmidt, of 5, Bismarck- 
strasse, Ettlingen, Baden, Germany. 

The lubricating system described in this specification is 
applicable to gear cutting machines that operate by the rolling 
method and in which the vertieally reciprocating cutter spindle 
is carried by a slide that is horizontally movable so that it can 
be adjusted according to the diameter of the wheel to be 
eut and during the rollmg movement between the wheel 
and the cutter it can be set to the depth of the teeth. The 
movement of the slide makes it very difficult to effect the auto- 
matic lubrication of the moving parts in the slide, and the object 
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of the invention is to overcome this difficulty. The machine 
frame is provided with an oil reservoir A, from which the oil is 
fed by a pump B through a pipe to the upper part of the hori- 
zontally movable slide C. The pump may be coupled with or 
driven in conjunction with the pump for lubricating other parts 
of the machine, or it may be a separate unit mourited on the 
machine. The oil is fed through a movable pipe D into the 
receptacle E situated above the vertically reciprocating cutter 
spindle F. It then flows by way of channels over the upper 
spindle guide G and after lubricating the upper dividing worm 
wheel H collects in the intermediate receptacle J, from which 
tt is conducted by way of channels to the cutting spindle F.— 
August 3rd, 1933. 


MOTOR CARS AND ROAD TRAFFIC, 


396,161. March 31st, 1932.—VeEnicLeE Brakes, The Birming- 
ham Small Arms Company, Ltd., and Frederick William 
Hulse, both of Armoury-road, Small Heath, Birmingham. 

The internal expanding brake described in this specification 
has two brake shoes adapted to be expanded by means of a cam 
which is excentrically mounted on a fixed pivot and adapted to 
exert a greater leverage on one shoe than the other. The pivot 
comprises a cylindrical member A with end flanges B and C, the 
flange C being adapted to engage slidably with a transverse 

undercut slot D formed in the head E of an attachment pin F 

adapted to be secured to the fixed bracket or base plate of the 

brake by any suitable means. The attachment pin F is provided 
with a plain stem part which enters a hole formed in the bracket 
or base part G attached to the axle H, the stem part being also 
arranged to pass through a thin rear cover plate Z In the stem 
part of the attachment pin F there is a central hole L containing 

a spring M, together with a pad or plunger N, which impinges 

against the lower face of the free or floating pivot A and is adapted 

to prevent a too free or undesired movement of the pivot in the 
undercut slot D in the head E of the attachment pin F in which 
it is slidably mounted and in which it is also preferably adapted 


to be free to move slightly in a vertical plane. The brake shoes O 
are preferably Proved at their pivot ends with semi-circular 
bearing parts P arranged to engage with opposite sides of the 
floating. pivot_A, with which they are held in contact by a spring 
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or springs R adapted normally to hold the brake shoes in their 
released position clear of the brake drum K. The flange part B 
on the outer end of the pivot is adapted to prevent endwise 
movement of the bearing parts of the brake shoes.—August 3rd, 
1933. 
396,195. “May 20th, 1932.—Lear Springs, Chrysler Corpora- 
tion, of 341, Massachusetts-avenue, Detroit, Michigan, 
J.8.A. 
In accordance with this invention bearing elements A of 
porous metal are placed between the opposite end portions of 
each leaf of vehicle springs. The elements are, preferably disc- 
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shaped and have a central lug B which fit into apertures formed 
as shown. The,bearing elements A are formed of metal capable 
of absorbing lubricant and preferably the pores are filled with 
oil by impregnation prior to assembling the bearing elements in 
the spring. The composition of a suitable porous metal is given. 
—August 3rd, 1933. 


MISCELLANEOUS. 


395,919. November 2nd, 1932.—MaxincG THe Corrine EpGes 
er Sarety Razor Braves, C. E£. Every-Clayton, 51, 
Chancery-lane, London, W.C.2. 

Instead of grinding the edges of the blades, in the roughing- 
out process, the metal is squeezed out by pressing. The process 
has the advantage that the metal is work-hardened. In the 
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drawing the blade A is shown unworked on the left, and, after 
pressing, on the right. The pressing dies B have knuckle ends 
and are backed by resilient pads C. When they squeeze the 
blade, with a pressure of from 40,000 kilos. to 50,000 kilos., 
the metal flows outward and is followed by the dies, which 
compress the pads.—J uly 27th, 1933, 


396,234. September 6th, 1932.—Process FoR THE Manv- 
FACTURE OF Toots, Siemens and Halske Aktiengesellschaft, 
of Berlin-Siemensstadt, Germany. 

A method is described in this specification of making tools, parti- 
cularly grinding and polishing stones, and oil stones consisting 
of aluminium oxide. A highly pure calcined aluminium oxide 
is finely ground and EB with a dilute mineral acid, particu- 
larly hydrochloric acid, so as to form @ slip which, when con- 
taining a greater percentage of moisture may be poured into 
absorbing moulds or when containing a smaller percentage of 
moisture may be formed by pressing, stamping, or the like. No 
binding agent is employed in order to render the slip plastic. 


The tools sintered at a temperature below 1600 deg. Cent. are 
particularly suitable for machining relatively soft. metals, such 
as, for instance, co , and especially plates for copper-plate 
printing.— August 3rd, 1933. 


396,099. January 30th, 1932.—Om Buryers, John Cuthbert 
Dobbin, of 26, Sherland-road, Twickenham, Middlesex. 

The improved oil burner described in this specification is 
suitable for automatic oil heating, central heating, and other 
purposes. The bore in the outer casing is lel for the greater 
part of its length and then tapers to a p! surface A with a 
small cylindrical burner orifice B. A central piece C within the 
casing is provided with four longitudinal holes D to which air 
under pressure can be supplied through a pipe screwed to the 
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rear end of the casing. The central piece C has a central bore E, 
which is closed at its rear end by a plug, oil being supplied 
thereto through a transverse ge F extending from the 
central bore through the central piece C and outer casing. The 
front of the central piece C is provided with four slots G at 
right angles. to the axis of the bore and is so arranged that the 
air under pressure flowing through it impinges on the oil flowing 
through the central bore E and imparts a whirling motion to it. 
The central piece C is an easy fit in the outer casing and is held 
in position by a locking ring H.—July 31st, 1933. 











Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay AND Saturpay, SEPTEMBER 9TH. 

“* MopEt Enoineer ’’ Exuisirion.—Royal Horticultural Hall, 
Westminster, 8.W.1. Fifteenth exhibition. Open daily 11 a.m. 
to 9.30 p.m. 

Tuurspay TO Saturpay, SEPTEMBER 7TH TO 23RD. 

Suippinc, ENGINEERING AND MACHINERY EXHIBITION.— 
Olympia, London, W. Daily, 11 a.m. to 9 p.m. 

Sarurpay, SEPTEMBER 9TH. 

Betrast AssocraTION OF ENGINEERS.—Visit to hera- 
morne and Larne Harbour. Meet City Hall, Belfast, 2.20 p.m. 
Tuespay TO Frivay, SepremBer 12TH To 15ru. 

Iron aND Steet INstrrvure.—Autumn meeting at Sheffield. 
For programme of papers to be discussed see page 169. 

THuRspAY TO WeEpNeEspAY, SEPTEMBER 14TH TO 20TH. 

ALUMINIUM CONFERENCE AND Exursition.—Curio House, 
Hamburg. Sessions, Thursday, September 14th, 10 a.m.; 
Friday, visit to Hamburg Experimental Tank, 9.30 a.m.; 
Saturday, visit to Rhenania Ossag Works, Harburg, 9 a.m. 
Embark on East African Line s.s. ‘“‘ Njassa’’ for Heligoland, 
1.30 p.m. 

Fripay, SEPTEMBER l5ru. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘‘ Some Suggested 
Improvements in London Train Services,’’ Mr. H. A. Vallance. 
7 30 p-m. 

Monpay To THuRsDAY, SEPTEMBER 18TH TO SEPTEMBER 21sT. 

Institute oF Metats.—Autumn Meeting in Birmingham. 
For provisional programme see page 98. 

WEDNESDAY, SEPTEMBER 27TH. 

INstTITUTION OF WELDING ENGINEERS: NortTH-WESTERN 
Brancu.—Manchester College of Technology, Manchester. 
‘Experiences by Practical Welders.’’ Speakers, Messrs. W. 
Bellingham, W. W. Ely, C. Peat, and E. W. Hart. 7.30 p.m. 
WepNEspAY TO Saturpay, OcroBerR 4TH TO OcToBER 14TH. 

INsTITUTE OF PaTEeNTEES.—Central Hall, Westminster, 
8.W.1. Ninth International Exhibition of Inventions. Daily. 

Fripay, OcToBER 6TH. 

InstrruTION OF SANITARY ENGINEERS.—Caxton House 
(Hill’s Restaurant), Tothill-street, Westminster, S.W.1. Open- 
ing sessional ng. R tion, 7.30 p.m.; music and dancing, 
8 p.m. until 11.30 p.m. 

Ratway Cius,—57, Fetter-lane, E.C.4. ‘‘ Permanent Way,” 
Mr. W. A. Willox. 7.30 p.m. 

Fray, Ocrosper 20rn. 

Nortu-East Coast Institution or ENGINEERS AND SuHIP- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. Annual general 
meeting. Address by the President, Mr. R. J. Walker; cine- 
matograph film, ‘“‘ Mechanism of Ships’ Wake,’’ Professor T. B. 
Abell. 
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AN Oversea TRANsPORT UniT.—In connection with an article 





The shaped bodies after drying are then sintered at a tempera- 
ture below 1600 deg. Cent. A oriering Semnanemere of 1400 deg. 
Cent. has proved to be favourable. The bodies made according 


to the method are not completely ip & certain 








t, but = 
porosity which amounts to about 6 to 15 per cent. by volume. 





titled ‘‘An Oversea Transport Unit,’’ which ap) in 
our issue of July 21st last, it should have been no’ that the 
eight-wheeled tractor of the unit referred to as giving satisfactory 
service in the Gold Coast was manufactured by Leyland Motors, 
Ltd., of Leyland, Lancashire. 








